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Abstract: 

An ECR ion generator 5 forms the flow of downward almost neutral Ne atoms to 
form a single crystal thin film on a polycrystalline substrate using plasma CVD. Reactant 
gas, such as Silane gas supplied from a reactant gas inlet pipe 13, is scattered over a Si02 
SiO^ substrate 1 1 due to the flow of the Ne atoms. Thus, an amorphous Si thin film is 
grown from the substrate 11. At the same time, some of Ne atoms having high orientation 
are incident directly on the substrate 1 1 while remnants of Ne atoms are reflected by a 
reflector 12 and then incident on the substrate 11. The reflector 12 is set so that all 
orientations of the Ne atoms being incident on the substrate 1 1 are perpendicular to the 
densest plane of a single crystal Si. Thus, the grown amorphous Si thin film is 
sequentially transformed to a single crystal Si thin film having a crystal orientation which is 
arranged so that the densest planes are respectively perpendicular to the orientations of 
incident atoms, due to Bravaiss Law. As a result, a single crystalline thin film is formed 
on a polycrystalline substrate. 
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£2:Jil£ t}^^^ G|j:|7h0WU0|S 21-8 DIUDIAh2h^97|-^A| J)| 
2:AI-?h 532 ^AI^^UI 9.^7m^ DlOIS^a- 45011 5-36 
:?FU:7f2R!! OfOffiAl ^3)1 DIh: 6-9-25 

lA^DI-ZE 1-12-38 7F¥A|J)|7miA!: 



UOI 



^A|-3]F^ 4:01 [[[Al 
fiAIDI^ ^Am^ 

SiXmw 40IC0AI OlIAI-DI-i 1-12-38 :?|-^A|Di:?FO|At: Qii:?|- ^^UOI 

?(Hlo^D^ ^DisAi 

5:AH)|-^ ^^OICCFAI CHIAhDFiE 1-12-38 7|-^A|D|:7miAt OiPl- ^:::iUOI 

0|tf°i 



Ne £jA|-^ ^MOI ECR 0|S^-AH:7|(2)ai| oj^a S^EjQ. 

ei^i KWI^ (13) ^^^Ei S^tl^ ^^h(siiane) JlXm g"^ ::?lt|7< Ne 

^ ^^^eoii ^tH sia yiBO^m ^^t^. m^\^u\- cvooii ^uh 7ie(ii)(>ii om^^ si ^^"'■□i ^s-^i 

SAIOiL .I2Al*»=^g Ne SA^SJ HM^j :?ie(n)Qil ^'Ahtl^ QE oFUBJ 

^^A^ &xi(i2)(Hi ss:?^ ?ioia ^oii 7is(ii)0ii SA^£![:K 

S'X|(12)^ 7\B(]\m SAI-tl^ Ne ^X[2\ ^^tKlKa-gS Si2J :?f§" 

ZIEIH^. Ol-M^^ Si ^'■°rO| ^ei-tll^2] ^^ai ^'-gDil 2J^H> ^gtt 

eOl SAl-^»t.fCHI 4:^mE§ gl^ ^'S^t/m :?I-A1^ a-^S si ^'^S:^ ' - : ' 

OI^TlieFOl, Cf^S ::'IEj'^l(HI BIS ^•■^^01 S^^Q. 
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3^M 

xiM£^ ^^^s^ 73ii^AiiMi(Hi CUM ^^sm ^^^h^o) ^1^1^ ^j\m UEiyj ;h^^e. 

^1l2a£ LHXI mc^L^ MElIHIOIEiSJ Lf£^y^ AhAIE. 

mt& 2 X1l3h£^ AISl UEhyj 

fll4E^ B ^"22^ :gi2^Al(Hi(HI cue ^tS^h^Lil ^jt^ti ^v^lM UEFdj SBSE. 

?:il5£^ B ^-S^ :^12^A|(fll(HI [[fg g-aOilAl A^S^ ai-AI-711 UEl-y< AI-AIE. 

ffllBaE, ;^;il6b£^ ^il6cE~ B ^-g2i fl|2^A|Dll(Hl [Q-g a^gOilAI AhgS ^^A^:?|2i ^'Bllg UE^yj 

?ai7£S g ^"gBJ SI 2^ Al 0)1 Oil [05 g-aOllAl k\%^ ECR OIS ^^^SJ ^gg L^E^y! heh^. 
XII8£^ B ^^S2J 73I2^AIDII01I [Qg ^^SOilAi Ahg^ e^A^7|2J SE OflM UEftf AFAIE. 
Xil9E^^ B ^^2HJ 7:il2^'A|0j|01l [l>5 ^^gOflAi Ahg^ aj-A|-:7|2j S 011M UEftlj Aj-AIE. 
XlllOaS. flIlObEE §! JJIlOcE^ S S-gSJ 7;i|2fe'AI01l01l CCl-g &g0ilA1 AhgS HfAPIEJ £E Efg OtIOil CH 

t[ 3:?i-Ai as-s UEi-a es. 

E. 

^lll2aE S! X1l12bE^ s g-goj 7;fl2^AI01IOfl 1>^S011A| AhgS S^API^ £E ChE OlIM UEh^j 
E. 

?HI13E^ B ^ ^Al Oil Oil CO^ 1>»-SM ^tH^h^Cil ^th^H ^^xlM LfEFtd gS-^E. 

XII 14E^ B ?3l4^A|0||Oil [I>E UE^yi 

XillBE^ B XiU^AlOllOil S-X12J STO] ^\^^ 12h 

;^iM6E^ B ?;il5^A10110il [[fg S-XIM UEfy SB^E. 

?:-il17E~ B Xil5^A|01i^ ^WIM LfEh^j Al-AIE. 

JillSE^ X-ill7£0iI EAIS UhAP|£J S3 EE. 

XiMSE^ ;^ill7ECHI EAI^I «^A^7|^ AFAIE. 

?:il20EE^ Xill7El}il EAI& "Wl^ ^i-LH A^A1E. 

Xil21E^ KiinSOll EAI^I ^k\l\2X S3E. 

X1I22S2J A-A^Oil CO-g 33 £. 

:^il23E^ B ?;il6^A|01IOil [[^^ S-XIM UE^y Aj-AIS. 

?;il24£^ B :ii||7^A|0tl0il [CfE ^""^^ UEh!dl A|-A|i. 

Xil25£^ B ^^21 731 8^ A! Oil Oil CCfM g-gM UEFtf S§E. 

XII 26£^ B Taie^AIOIIOil CCfg g>»-gm UEM SSE. 

Xi|27£^ B ^^3J 731 8^' A] Oil Oil CCfE ^•"gM UEF!^ ggE. 

7;il28E^ B ^^2J 731 9^ AI Oil Oil [Lfg UEf^l SS-SE. 

73I29E^ B 7ai9^AI0J2J S.hA|..°L|MM UEFtf SB3SE. 

7;il30E^ B 7ai9^A|01ISJ UAh SUMM UEH^ S3E. 

Xil31E^ B fl|104'A10110i! CO-e Sxl# UEI-tf gB3£. 

731 32E^ B ^'S^ 7311 IS Al Oil Oil CCfE S«g UEhtf AI-AjS. 

73I33E^ B ^^2J 73lllSA101IOil CU-E SxIM UEI-3 g3E. 

xii34£^ B flin^Aioiioii cu-E §-a^ §3£. 

73135E^ B ^^2J 73inSA|01IOil CEfE S^xlg UEh^? g3E. 

7;il36E^ B 7311 2S A! Oil Oil CCfE UEh^j MAIi. 

7;il37E^ B ^^^21 73113^'AIOllOil CEFE ^"-g^ UEh^j 

Xil38E^ B fl|13SAI0110il CU-E i>»-gM UEh^j SgE. 
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fll39£~ B Sll3^A|Dfl(HI CCFg UEM 

MAD^^ B ^*^2J ;g|13^AIDllWI U^E ^^^M UEFtf 

fli4is^ B xma^AKMicHi mm s-ae UEi-yj ^se. 

«I42E^ a ^^EJ ^lIS^AIWIQll CCfM g^Sl UEM 
«I43£= g &^°J Sll4^A|tMI(Hl C&E g>^ai UEHdj ggE^. 
IW^^ S ^^°J igiH^'AID^IQil S-Sl UEM g^E. 

xii45E^ B ^^Bj ?;iii4^Aiotioii im ^^mm UEM ggE. 

X1I46E^ a ^^^o| T^iiH^AIWIOII Cl># g^Sg UEhy SSE. 

:^II47E^ g flIUfe'AIOIIOII CCJ-^ g-g# UEhtf S§E. 

SI148E^ B ^1I14^AIQ1IQ1I CCfS ^^^m UEI-y SSE. 

^1I49E^ g ^IM4^AlWII}il [OE ^"-^l LfE^y ggE. 

WIBOE^ B ^^2J XII 1 4^ Al Oil CHI CCl-M i>'-ai UEKdi SSE. 

fllBlE^ B %»S2i 7J|14gA|Dll(HI CCFM gTSg UEhtf SgE. 

XiI52E^ B Xil174'AI(R!0il CCfE ^•"^M UEHdl gSE. 

Xil53E^ B SIM 74' A( (Ml (HI %^^m UEI-yj ^§E. 

^il54E^ B ?;iil7^A|01IOH U^B ^^^m UEM SSE. 

Xil55Ee B ?3I17SA|01I(HI CI>^ ^^se UEM SSE. 

:^I56E^ B 73ll7^A|l)110il CCi-S g-gl UE|-yi SgE. 

Xil57E^ B E^°J 7;ill7^AIC«!0il CLfE ^^^m UEI-y ggE. 

X1I58E^ B ^^2J fl|l74'A|Gll01l [[J-E S-Sl UE|-yi ^gE. 

Jil59E^ B ^*^SJ ^|17^A|01I0]| mm S-Se UEhtf SSE. 

:^ii60E^ B 7:in74'Aioiii}ii mE ^^^m ue[^ s§e. 

XiieiE^ B ^^2J XI|17^AI01101I M ^"-^M UEI-y ggE. 

Xil62E^ B XiM9^A|tMIDll CI>E l^Sl UE[^ ^SE. 

XiI63E^ B ?3ll94'A|Dtl01l C[f^ UEhyj ^gE. 

?;il64E^ B XillS^AjOIKHI CCf^ ^^^m UEM g^-^E. 

Xfl65E^ B ?;in94AI01l(Hl CU-^ UEI-'di g§E. 

III66E^ B ^^BJ Xil20^A|011CHi [[fg l^^M UEM gSE. 

fll67E^ B ?ai21flA|01|0il CP-E S-gl UEhyj m^E. 

MS8^^ B 7;-|1234'A|0II01l CO-^ g-7:IM UEM S^E. 

fll69E^ B X1I24^AI(WI01I [Q-E g-xll UE|-til SBSE. 

XII 70E^ B :qi24^AI01l(HI [CfE E ^^xlp UBtf SBSE. 

XII71E^ B SS^ ai25^A|(MI0il CCFE g-x|g UEHdj m^m:>W ETSE. 

:^I72E^ B ^^BJ 73125^ AIDllOll CCj-g E Ehg SxIM UE|-yj gSE. 

ffll73E^ B 7ai25fe»A|01l(}il mE UEI-tf §BSE. 

ffl74E^ B ai 27^ A! (HI Oil C&E StIM UEh^j SBSE. 

Sil75E^ B 73l28^A|Dil0il CCFE SjtIM UEh^i SB9E. 

^I76E^ B SI 29^ Al (Ml Oil CCI-E S-^dM L[EM gBSE. 

B ^'S^ ^ DHl' ^HtHI B^g ^•"SfM ^A^t^^ ^m2[ g-xlOII >!!^^OIJI 

2#^e! E»-i§ ^•■^^sj 4^tH^- ^ Bi§ s^y^s^i- g-^on sht.^ ^tioioi, eej-, 
^loii S"i§ ^^^'^ E^ mt}^ D^g ^^^^ 4, o,£s gj ^ 

AfS:^L g ^AfWail- S eiAfSxIOil Sht!- 301 CK 

MEh^DF 5ht|g^''S (plasma CVD)^ Sg(CVD)2| ^g^^^ "I^I^miM MEhZSOK ^^EHS °m 

oi E^□^^^ oi^# s^^m. tm\A] t.m^^Bu\ uim^ fe'-g ^EOiiAi y\B 

m\ ri^g^ mm^ ^'^^m ^^m^ ^^soiq. t^^chiai ^eh^ ^ m^y^m 

cvD^, igtFM ^^?^m^^A^ oi-m^.^^ ^ ^ei-^^' i^iB^h lhssoi gi^ 7i 

eg Al-g^- ^ S^SDI, B|2J OY^m ^'■AI^^ 4^ SiCh^ OlgM [[fEUI, #E|-£S 
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m cvcEi gg SSI e^Eill ifsah a^iisra gg □ ^fCHEia sia. 

SS. CKWAI gEh2Dt CVDg :ii*«tf£SAN B 7IS *IOII 
^u|5!og, i§ ^^oj HH^fg yy^ go.ee BIS «S 

p. 

Qh^g 0H5:i: a^Sill ei-Sfs gg ffllgSKfusion recrystal I ization) 
i3&^ WIKIEJJAKlaiteral solid phase epitaxy)Oj| BlSShSQ. 

a^l sJch lE£h tt,^e,if"'^ 3ES f uft^* s*?^'' 1 a^^^ls Bi gof S s^rHk^lil 

g5i suss BmolAI^ I^ISOil ^»?IXl2J ^?s!gO| ^ti glHDI, OlSl^t M^^^igOl B^SHJ 

AISEICH HSiLh H ^Sl-^, A|E §§01 OymS± mm ^g2!HSB S*BD1, 

^■mmd%m"A^SiS'& 111 II ill iiiu^'SfiiSft.ir 




mm m%si%m ifeii s^ig'^if ^* '"'•^■^ -'^^ 

OlEltf Ah^s Bggej §01 g§ EJAh AmiOil SftfSS §^tl^ Qlg ej-ej-, ^, ^SttfH^ 
Ig HfS^CHI iAft^^SAN, 715 91011 :ig mm°i E^§g ^^5^1 ^SShS^ ^S&Q. 

§m i'ra^=ft°2j^m^S'JscS^2js|^ alibi 
- s oi^cHxiHs, Big atejsi «s *(Hi AiE igi niTim la:'^ aa. ^^si nfe^ oiiiri 
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^si-ii satt ssa eis bmz* lhoii mm= ^^ehs se^^e soi§ ^ siQ. 

(HI [^53 aatf ^Mm ^ siQ. 
01 H^&s!s^c^. 

gxl E^lg ^^erai SSS 4^ SID. BAI Sm2j s sgSES, uss tm\M 

ill li^4II"!S«t¥i IIStimi^^l^^WMVAIf'- ^'^ 

Sanson cciBK B^g e^s^e^s3^^ s^^. Me^^□^t^*^g=fs^sg^ ±g m^hj ^'ch 

gSQK imM, MShEDh Sh*}Ssre^«S= ggtPh fe^S M^S 

SAIOII ^?^S5og stiUD. tCRlAI, TifgOflAl ^)J||7F ^IHS BIS afSf# 4. o,q^ 

71S0I g#g 7i±m °in iAitiHM, iAf »oii ssa e^gt lh^oii a» £e^ oisoi 

sS/d E^§S eieisj 37|S|/ee|55 m^oh eigsfg 5,5^7^1 oh^^ 

ipacF 5101 ui-srsioFQ. 

i\midm^i''M^i!^%''MS^-'giMWk% Will lllf Si^l 
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tiy^^^om^, e^s7^^^ rts mrnow msi ?i±s. ^y^yy^m t.^s*^c^. 

-*r&Ssil*ki^SI IIS 13! Ml lilftlPAA* SMlfalii 

ti^^i Big ^^eie 2101 7m*^D. 

Oj^ WIS^sCH, E^lg B^sfoj ^gAKHI Stsai E^IS g *IO)l n« e.^E^^l B§§ mm S 

y\Em ym^ yy^^ boi smsi g ^^4ssl^ 2soii hhxis 9^A^7lo^l ei*B sch^ihs, ^4^°i ij ^- 

lliirf'PSi#^iri'Jgp **-'°' 

I iwi-'irD*t"Bii 141 Jim tm^^w^-i^viiMimas. i 

a=?u, ^^9101 ggsh ol§^2J seoii sises, as stm s^gai aie ss^saisi 

Sals ^^i[^H^°^ #aSp^ Ifg"*' '''^^ ^SS^&^I glS §§HHtF# B^g 

B m^oi im. ±m smsi bis ^^'^ sssf^ a^s^ (a) jib 9\m ^g ^§2j ous^ s.^ 
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^-^m^ B7\\9.K (b) m\ Di-r^^u m^m ^^oi-^ e?ii2K (c) of^ij d 

qsiog X-{17^o^^ B7112h (d) >!!qs{og D^^^U ^H^IS^ OlgthSAj ^^^M CHltlol- 

^iMt.'' ^BfHi^^ ^gnh jiAi- ofliiiEH^ ^^h^ gomh>ii ?i^b ^§ ss^khiai 
^^^^m asAhtJ-^^Mi, ife"-:?! ^"-^igi ss-aQ. [i^^i-ai, y\By s^jsj 

gi3 i§bHtf# eig '^►^^e ijqsjog ^^^^ o,q 

B a^SlHl fKK ^§ mm^ ^i-^^M a^B^ (a) 715 91011 11'^ 0H5^ 

D§g ^^^^1 sso^^ ^m9}, (b) :4^§ iiej mmy oisf^j ssoiiai, sseioi^ 
g moiiAi Ais cm ^^s- ^4^^ isschi ^^ei ift>f^^^Ei, 

^goj -^oj ^itiEiiim ^^?iAi T^nuj] ^m^ y\± ^iekhi ^Mm^ y?ii2K (c) 

(b) OI^OII ^^^^ ^lOll DF^S M^M ^^oF^ (d) U[±^ m^m ^^A^S.^ M?\t\^ 3 

m[. (e) Dh^U ^Hg!HS OlgshSAI ^^^^g (HISsFOt, ^^^M ^^^9L 

S ^^20il CU-g a^BOIIAI^, ^Emi:::^^ ajgnh 4^3! 114^ |})iir|EH^ gOl^hTil ufe lig 

Ew, agg ^gs^ ^^oii gas sgHHti=w i^^^ e^g ^^^^m ^am" 4 

B ^'SW! [UBK ^g EMg ^^^"-e ^^^^^ ^^S^, (a) 7IB ^ICHI ^g e^'^ OhM^rii a 

^ D^g ^''^'■m ^^^1-^ B7\\9}. (b) BTII (a)M ^tSul-^ BTll (a) °]-^^^ ^g 
Ml'^ ggtl-M Sjr^ SEOllAi ^^ElOil E^^g LH^ Ai^ Qg ^^^i^M 5^^^ ^4=2j 

TiiCHiuAi 7iE^Dii m m ^ (b) oi^tni ^^^^ ^ichi di-^ 

U ^^o^^ (d) D^^lj M7]t[^ (e) aiehsio^ ;i;-|j7^£i Qj. 

B ^-soii [ci-E ^^^oiiAi^, ^Efui^^ ^^2\ ^omn ±g ^echiai 71-^ y\ 

Bm Jmo\ om^:^ Qig ^•■^'^oi ^^tiot. 3^^^^ ^iSei^ oi ^'-^•■m e^g ^•-^•-^^ 

B ^'scHi [[1-EK ^g 11^ eig "S^^. (a) :'ieoii ?i(hi ^g mi'^j oi-M^r^^ 

Ch^g ^^^^m ^^m^ e?1l2K (b) ^'-71 :l;g ^g^ ^E Om^ ^EOilAI. E^^ 

g LHCHl Ai^ QFg ^g^fHI 4^°' 1>^^^^^E-|. 4^71 ri: 

g ^lilE-ige ^^?IA} AiOilUAl 7^^m ^letni ^Al-tr^^ E^TIiah. (c) E»-71l 

(b) Omm ^IQil Ohr:!^^ ^^oh^ E^?1I£K (d) ^^71 D^^U MIM ^ilTi^h^ E" 

?II2K (e) Oh^li Pl# :::iasio^A1 Ol^uh^Ai. ^^1' E^lg ^^^^ LHCHl Ai^ 

Om 7fS- ^^HJ ^gSOil ^3<u|-3Ai Ei-Tfl (b)CHIAi2J ^^^.^21-^ UB 

tfH^¥Ei, i^^7i ^g ^mti^m m2.9m t^ioiiuai g# 7i50ii iAh&i-- 

B ^'SOil CU-E g-^CHlAi^, MEFHI^Sq 4.51 Il^mE\^m ^^^m EOmn t[7\ ?|o|i 

^^oiiAl gjo^ 715 ?ICHI ^S^i ^E^ Qlg ^"^M ^A^t^^^/)M ^^71 ^^•'M 

e^g «^^AI^Q. 3^, i^»-7l E^^g ^^"^ 91011 OF^IJ M^OI ^iSEIDl. EI-AI 

Oiae AHSg ^^f2:^^E1 7^^ ^S.^ ^AhtfQ. Oimi. ^^71 U[^^ Ml'OI 7h^ ^011 CH^^ ^B^9 

^Ai ^tg^l-Oj, e^g B|a|Q, Q^^^ agQi AjEH^o^ xiTjEi o|Q||;j ;^ugg ggHHtfg ?:»-^ 

^112E^^g ^•■^'-^^ ^^i-^'Q. 7I52J S5|2J ^gS^ ^'■011 AiS Q^M ^gllH*f^ E^ 

^^71 y[±m ^^m^ ^afit^ ^•■71 ^g mmm sai-if g ^ich ^JAhifaa 

201 HhSr^ie^Q. SAH* (IH ^^71 715011 7^oHAI^ 7^^ ^^Sh^ SAheOI ^ 

S^h^ 34:^ SAHf § gCH ^AhiffiQ y£HS, ymx\^ J\^m =^^t[^ SXhSJ CH^M^ ^AhEl 
^ uvoKoj c£^ 21 Ex^OllAI ^1>^^S Ah&EIOi ^^^^Oil^ 7i^ y-Al a.^^i:i-. CCI-EI-Ah ^if2J 
EMg ^^^e 4 SiQ. 

2101 Hhi.^^ei'CK 

^^71 715011 7hollAI^ 7^^ g# ^Soh^ S4r2J ^AhlfOI O^^lj g§M ^^oh^ £J^2J ^AhSf S 
2ICH aA|-g=aQ ^^^H^, 7h^HA|^ 71-:::^^ =?^t\^ e!AI-2J CH^^= ^AFEI^ DF^li Ml'BJ ££ 

^ n Ex-ioiiAi d-2>-Eioi. ^Am m m:^^ ^^^ou^ ^^tm s^m^ [[fBw, 

B ^'S^ at»- E^^g ^^^•'g ^^^fe 2':^I01IE 5fll£|LK a «-sOil [Cf^S. 715 91011 ±g 
egg ^^•^•■e ^S^h^ Srxl^, E^§§ ^"-^^ LHOil A1^ QhE miW 7I-& ^•£7F ^ 

^2] IgSOII 43{0| y^t>f^^^Ei. ^g ^itlEigi ^£71A| &S AiOilUAl 7F^ IJM 

715011 ^Am^ 5A|-4E^SK 4f7| iAK^EW CH^H 71501 ^AFEIE^ 715 OISi>E^M ^dlti" 
CK 
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WS'iik^MM T-'fmM^'^^' ™" "^^^ ^si(strip) «^ 

?>= 91g a^o^g ^S^^ 4= SiQ. 
□ ^01, s g-soji [Q-M :7|iKni [HSU :7^>; go, g.^^ A.eg gAKo^ Dj-c^ HI 2s-4:C!-g 

Aie ISUHtPM ^4= E^l§ ^g*^ 4= oiq. 

g ^'Sm [D-eh, 7IS- ^IWI 4:§ B3§ SSSh^ SXI^. 71-^ gjg S^5^^ ?H2| 

|f If sragis%m^#^rMi Mms'm asmi 

2J 4=S| Ollill^-!!^ =2A|g gfi7h aSHS, B^S eie|OI Ta^miAl SS^ 4= 2iQ. 

g ^►gCHI [[fsg, 7IS 9ICHI slSJ S-^S a^°fg SSSF^ 7ie2J Ofl5!5|-7| ^| 

g ^^SOil CtfMS, BIS 7IS ?|Oil itg sl'2J BIS S^5^^ §g§ 

I'll siEi"a%*&RS |S%ia«^lJf ^l^i/^l^iSS^^lS^gL'^^f ii ii 

|y^^2F asi SA^^•«f Afoisj ^§21 ?tnm mmmy] 7i»£) xiiojoh= moi^^SM 

EOIIAI 7IS $1011 AjegBgS H^9^g 0^|E|e!^S^711 tJAIW 4^ SID. 

BOfl CHjB 7^r:ie iAh 4^ei!L 7IE^1 tl2!AI3l^ 7ie SI34iE^S =?timn. 

^ 31 g ^^H,N}ii °^o^A^£ ^^^^ ^^ji, siq^ 

B ^^SOil [Q-MS, 7IB ^ICHI i§ MESi eiS Sxl^ 7[^m SSShOI 712- 
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S ^^011 mm §x|^ S= AI^S 5I3^B# suites, ^2 Bgg Hf9|S ^ 

I B^sSPi^i'itiiM If %fiii-aif im%mM^si'iui&§ 

°J iAK^32| srg^^EHM ^g^SS sj-sj- MQ\m^ fllCH^^SM ^blltJ-D. 

B a^mi mm sximiAi^. moi 4=boi oig mo\ s §£E£f ^Ah^^esj s^gfe^EHi 

MO\mS.E.. 7\Bm 7m7i= ^4=2J S°J fe'■EH7^ SIOIEia. [[fEhAi, ilS§21 

g xitfsoi imM. iSHH*f2i assol Jimmsi egg B,^ei# <i si 

B I'scHi §xioiiAi=, -fe^^i ^Ah °}yi^'Bo\ ois^^^s^sj^ei oi^g ^itj 
s moisi-Hs, nggsj Big ^"^^M smsi^s 4= SIQ. 

016^^ ^IxlOilAI ^^t? A|*f^e B!# a# 4= SIO. 

s^s 2A^a^ 5jCH£ g 3ES0I g:)!^ LHW2h g:7icHi Amioii s^s sAft^ss 

W ±mEmM^ WIUAiaa ^ejollUAIM M§S OI^DIAI. OIWI im aOI SHiCHI E 

s^raehE ^fflEigs ^chuai cu-ehAi, ^inEiiioii hi*!- ^^7\ ^tihsj ^ta:?!- ^3iei^ 

¥g2J 5!CH£ ^agOl g71HJ imiY g?|(HI 4=Lfei ^XB At^QKHI A|g2i E^31'£^ LH 
(HIUAISQ ^ItlEillOll I:H5« □ S^KHIUAIM MSS OI^CHAIHS, Aiesj EI3;!i30| 

yj^s iAhEi^ ^MHi ^M£j 5jCH£ g 5301 §:'|2| LH^2h g:'ioji 4=bra AmioiiAi yy:i^m 

^&o[^ a^eCf SAHfOI □ a aiM IIS OI^CHAIES, m\ OE ^i^J a^7h 

B ^^soii Aigsi E^^!5^M a^s safsf^ s aisi g:7|2^^ g^i 

2A1EIS ¥g2J 5!CH£ ^ iSOl §:?|2| LH^2^ S7m 4kr& ¥XB AmiOilAI A|g2) E^31!i^ 
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splits ^.MsimmriM i's^^is^'^mm laii.^^"' 

Efaxaoi muisi m^a U7m ^^tra soiiai g^e ^mei^ i^^m^i riiaaDsj s 

OhsBI, S ^^gS Bl§ SSSF^ SgCHIE ^SS-iQ. B ^'SOil [UEK 7IS 9IM M12| 

stf^s^Ei yj^s 5^§h7ii ^AhEixi s^^^[:^^^E, riiB^j ^.'sg^j ^ixim siitf ^^^v ^ 

Stf^S HHt^S CHS B^ofOI ^^^►tH sgoj ^'CHUT;! ^^^q. 

e[§ 5Ah5K31, B|H}g § ^"tf^S HH*fS Qgg ^"-e^os ^shgh^ chJiieh, LH2| 

m HHt,f^i QIS ^^M2\ SOI :^f^llX|^ StfOI ^ ^^^^^ HHt^^i QIS 

mm^ ^oi Hh^'-^^mh. 

SXUfMCh 5fs 5301 HF^^lSttlK 

xnf S0IIA1 gcH axuFsa <?oag, :7^>,o^ oi^^j ch^^^ a^s^^j 

□ E^miAl A^h2faCH ajmoil^ fe^XI &^711 siQ. 

Hhg2i5Mi^, MIS -^'smM yy:^ ^^ehsj m§i ss5h= Sii stfSKs, 4^?i 

ss 7hi4^ s§2j sei 201 Hur^iso. 

:'f5«2 y^ei^s ^sti^ giM ^ssfe sig t^s*^Q. nye^, ^mm son ^ 



10-0251035 

4=21 S^AFSOll DSB^AFM S^X|8F^ r^HS^S ^gaCK 

^4:21 9!-M3(HI 2Jte Lm&K[?[ 21511 g^TaEIHS, OlItltH i§2| gJMStf 0I2|2| 

c£ti, a <^"s^ yj e.^A^S7:l^^E ^asch. s [[fsg, §^U2| g ^-aacni sjsh s=s 

e^A^A|?^, ^g2J ^42J gJA^g^*^Sl^ Aie^ E^3!!i^# 2,Am 4 SiS^ oF^ b 

4e^, ^42j stf^g ^4Bj etAhsm ^A^jm, g ^^^ssah a^A^^ Amisi s 

I^S^ffll^^SaCH S# i!tH5<o^ eaiAl?! ^42J uhAh3(H| 2Jt[ QhSehAl-M >:a2! 
^4^21 SHM3(HI 2Jtt aS&Ai7i 2I5H a^AlilHS, 0|[tl*^ i§2| gJAUMf GI£|2J gftf 

7m7^7i\ 'Sin aa. 

B^OL &^7\ gig S2^A|?1 E^I^g iAhW 4 SEh. 

B ^^gmi Aie2j Eh^fisg ^xm^ m 2A^S7:l^. gg ^sm^ t^ 7h 

^ATE^liF^<^4'*j^'^^^^°^r'°' """^^ ^^'^ ^- 

4^71 jns430i «iis}Ah:J|2f Aie Ami2j yj smwi hh^ieihs, soi igsj litfM toeh 4 

|iCh OfEJAI, Zf2|2J eeAP|2J ^EH£^ HHTiltNl g2,^SOI fiqiEI7;i 3r°Eg, SXIM SOIolTfl 
^^7\ S ^5 i§4Emi ai1BeAh:'|0j| S\M S.^A^& ^42| gj SM£J °fg 2g§hHS, ^42J ^^fOilAI 

*t 7H2J gj ^^4!!1JCHI 2J51I HI letAPIOil 2J^|| ^42J g*f^s 2n&^^S. ^'L^Si^m 

2J 7\B 91011 MIDI e^Sfl =01 a£3A1E Sgsjog 4, oiq 

S ^^SQil [&sa, Aie2| Ehaasm 7i± g^S iAfS^ g SAHfAl^, 7[± g§ ^42J 
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a^«iSiSoijEM''if /ivvi sg^Q^i si ii iii isn iii 

Q. caehAi. e^APi SEH s uHxioii g»soi a^aAi sr^Es, goishTii 
I"eI ^^(f'a '° s^sse si-itKa oiskhi ^sei= b ^^s2i ^^Aiitf 

(A. BIS ^ tim^ CHg ^'^^21 SSI 

OjlK^Uie 91011 B^g ^^9,^ * gtf°S UHt^a Dig ^^eis HsSjog ^«Sh= ^A|Oa# ^ 

Sn^AIOII] 
DISK S 1^321 JUl^AIOHM ^StCK 

B WS2J :^fli^Aiwioii [as se^^e 4:*"s^:?l 9it^ §xi (80)2j :?5e# uEhyj 7H§f 

EOIQ. SAIC80)S 7IS(81) 9I(HI ^SS CHg ^te^g ei§ ^^e^o^ qigEia. [[^Bh 

miM MS- :?i2(8i)^ aig siac^s)^^ 01 *!s:'i5(8i) ?i(ni^ e^g si ^^^'2.^. g 

Ne(L1l2) 01 SS 200 LHXI 600eVS J[^m^ 201 I^hfesHIf. 

GI£^^^S(83)0il 2JSH OIS gjg «^A^ 3^7l(ref lect ion deaccelerator)(85) i! 

21f:?l(colliiiiator)(86)(Hl °HHS W. ±m ^'^S. Qgg ^^5J(82)2J i^OII ^IJI 

iAfAT«'^&?i,f m^s^aai ISS.""^ ^-^^ ^-"^ 
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fll2a£ im M2c^^ S1^7I(86) UEM A^AIEO|I:^. 73l2aE^ AI-AliOIH, ;x;il2b£ 

^ ?fCH A|-A|£0|D1, MZc5:^ ^^D^^l A^A|£OIQ. 21^:?l(86m ST^h^J^ i>^^e SlshOI, 
O^g a»-°|(82)(}]| Xltf^l i;>^ aXF^M XilS^CK Sl^:'l(86)^ ^12cE^ EA(£| ^ ^| 
^^OIh &(86a)^ ?>^S01I ^(86b)# S^A|?1 tth^^XHSf, M2b^m EAIS ^Af 

^^ g5^^7;He HCHS ^^^CK MOi, -^^71 Sl^:?l(86)^ 30#g i^^^ 

Q. Oiai- W^OIs eC8Sa)2J ^.^^Ol ^El^ 5i-(86b)^^ iTI^tlOI. Eh^^XHSh 15 ¥;^H:'I- 

^s:?i5r(8i)^. ^s:?i5(8i)g ^gn) ns^s sai^fe^ zp^Ei ^iei (s?) ^imi ssfEia. 
[A-i-2. ^xi^ ^^e] 

DISK i^*-::?! &Ai(80)^ ^^^m ^stMiK g-7d(80)oii ms^\^ mk~. mm mD\, sais tmy\ 

^^e^^(CVD)CHI ^tH ^S:?l&(81) ^^Oil QIS Si ^^^^(82)# ^^5h01 Xili^ip, (flie . 
:7IEK81)^ ^JUI^ l.BmmOIDI. E|-lg Si ^^°K82)^ 2000AO|C:K ^lAi. ^Hj^ Al^p 

3|Ei(87) ^lOil S^^Cj-. 01 ^lEi (87)^ A|g. ^. ^^7\B(S\m Ci^^ Si ^^5|(82)e 550*CEJ 
^ ^AlttLK OlElt!" ^E|^2J ^gtl- ^^£1HS. 0! SEQilAi- SiOj Q^g 

Si^^ SE^aAl Sr^^Q. a^AIS]-. 01 AIE 1§0| £XHt>Qa. Qgg SiOl ETlg Si^S g 

omm. Ne(uis) EiKB4)§ mm Q\^m^^(B3) lh^^ ^amoi, Ne ois sa*n:K s 

Ne 0|g e^A^ a-^7K85) 51 SS-7I(86)1 glhoKfl, 7a(HlUA|2J Ne SAI- 
§ Si (82)2J £3011 E^^lL^D. 

Zym Oi^^'-^^(83)^^^Ei m^t} 2Jm Ne ^JAI-B^, ^jAI-gmOl CHg Si ^•■^•-(82) ^Aj 
Oil Qj^H AIS Ojgej CHU^M ?>E^. 35* 2] ^Ah^^^^ Q^g Si ^••°»-(82)2^ i^Oil SAF^^Ef. Ai^ 
70O oj 2|EM 01^^ OIM 2:7hAI SH] ^Ah^^t^^, ^11^°] 2:?H^ ^'El^l- ^^3. ^. EhOIOh= 
E lg^5S^ Si2J (in)2J ^Ai uhifQii oHS^CI-. ^^7\ 01^^^^^ (83)011 2joH ^^£1^ 

MEF^DF^ OIIUAj Eim^, Lh^g Si «»-°|(82)01l E^^l-^ Ne Q^lg Si ^^°|(82)^ ^itiElllM 

^^?iAi gr^^ ^m. ^. Ne SA^:?^ a^g si ^^^^(82)2j r^aEium &'^?iai a.^^ ^ii^, Ne ^iai- 

£i ^Ah^ ^OiU^ SiS) ^ItlElljOIIAiej STIIQjIUAl di^S S-QS S:(27 eV)aQ Eil^Oil ^Xm 

E^ gg&Q. cc^E^A^. ^^^i HEmi:i:°j mm\ ais si ^'•5i-(82)oii ^g&QK ^. Qig si 

a|a|(Q2)o| 52 ^^^Qj| i-HgEi^ SI SAI-^, Q§g Si y»-°>-(82)Dll :7J^H2! Ne SAh iJ2J SAj-Wt^fHI 

A^:i| Ne SJAI- ^01 BIS Si^ A1S soil ^^tl ^IIS^I-^ 27hA| 

tfOilAi SAhtlE^. Si SA^^ ^AI-^^POII ^^t.^ §301 ^E7h 3GI tlE^ :^Hm^^iQ. 

^. z)W9] ^^^?\ (iii) 301 Ais ^ii^e.! eiA^^^tJ^e 2:'h^ nb sai- soii 2jtii ^^eioi ^g 

Ej- ^HHH^^^^A^. ^gUHtJ^QI tf:?hA| ^g^EI-. OlOil CD-EK CHg Si ^^5|-(82)^ Sl 

3011 SMOI gl^i IgbH^i^e Si ^^^m^^ ^B^a, 

LH§^ Ef^g Si ^»-^^(82)2J E>"lgth 2fg S XiME^TilOil tH^^CK j;il3aE ^ 7dl3bE^ eiS 
]lFg2J ?;i|2B7liOilAi2i AIS2J LH^:?i# UEFtf ^H^^EOjEh XjjlBTllOiiAl^, 

^ilSaEOil EA|£! ^ g-OL B-gg Si #(88)01 Ch^g SI ^^°^(82)^ £3 Ex-jOilEI S^SQ. 

^^I?!?!- 21 S-OL Q^S Si e]-B|(82)2J aIE l§g ^SAIPI^Qll sjt^tt Eil^^ ig^iQ. CLI-EI- 

Ai, Eh^g SI ^^^{Q2)2] £30il Er^g Si #(88)^ AIE ^g^S ^»^g5|-01. QHg Si 

^^^^(82)21 Ai^^ ;|^t^n ^^^ei-Eh. 5|^5^o^^ X1l3bEQ11 EAl^i ^ ^OL EFlg Si «I°|(82)2J 2x1 
S^OI Si e(88)^^ ^Sh^EK OlOil [U-Eh §1^" IStlHt.^^ Big Si ^•■^^Ol 

^S:?ie(8)) ^lOil ^^SEI-. ^J\tl ^ :?l-OL Q^S Si «»-°|(82)0| Si^ ^gm SEfiEF ^E^ 
^AltlHS, &^:7| S#(88)s S^^^BI3 EUg ^^I^AI S.^^E|-. 

Eng Si ^•■5i-(82) ^loii iEm\ asaoi aie §g£s E^ig si #(88)s. oi 

#(88)01 El-^g Si ^^^'■(82)^^^E1 e^^htlH^, ^'^011 yO^Si^ EF^g Si m2[mm^L[. ^. U- 
Ig SI S(82)0| AIE Igll- ai-^i*!- S^^^EHS &CI-. [[|-EFAi, 4^^' H^^ Oilill^^ ^S^OI dl■e^'^^ 
&*^EH^ atSSEJ-. Eth, AIE ^gll- OilKI^^ S&Oll ^^H E^^S SiOl S^t} 

HHt^M SStJ S-ggOIHS, e^g SI ^^»-(88)°J ^ AIE ^gM ^iM^- ^Rjy 2i 

EK Ei^:?L SI e|-9|(88)0| jjai. oflEiaj^ ^g-oil 2|tll S^EIES, 

Mm[^ B^ymm urn &Al^^o^l egg si ^^^^^ a^^no^ ^ o,q^, 

Af^i^i- 3 &0I, Eh^g Si y|°t(82)011 7mX\^ SAI- ^1 ^^m^ Hl-ir^^l->fl^ Ne^S 

£!D. Ne ^jAj-^i- Si SAI-Oil Hj^O :?hS:7| Qli^Oij, £JA|- ^'01 Si ^••^''Oil 7mB UH ^'■[H^^^ ^TiS Si 
SAF^ ^•■[H^H^ 7hbflg Ne SAhM ^^^H^ ^^»-Al^ :'^^^0I ^HH^, Ne ?JAh7h SI ^^5|0il 
^hOI H LH^Oil Oi^EK E-i°:?L ^g-^ Si LH^OII 3^61-EiEI-E Sil^ ^ih 

^^^^ ^^9} t[t^mm ^ti 3MA1 ^^:?i [inson, NeSh g-^ gs^ art:?!- ymm ^a^ 

Sr^:^0). OlElt.^ SS-OI My S-^g SI SEM ^^3^ S:?I-A|?JHSA^ gOiSI-TII 

^^:?l A|g^ E|-g2^ 01^ im^OH ^^^3 Ne 01^ gj CH^Oil ^Aj- 5A^^E|- : 

01^ gjAi- ga^ioii ejti EJA^g 2is\ mi^ Ait^^e & 

Til &EI-. laH. Alt^g i^:*-^ Ol^OiS ^^^••Oil CH^B SAhglOl Ahgg 2 

o uKOh m^Qji 75^1.7^ ^0^^ Mhoj 2i5|.oj b^«^qo^| mO\ ^St.^ ^SI-^I-OI y|°|Oii E^^hAl 
^tm ^iCh a]-30iL S« SIAI- SOI Al-Stl^ S^Oil^, OilLiti S^l-E LH^Oil ^^OIAI S.^^ Ei" 
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^4:th T^lV^m StS gOI ^"-SMHI EB^KW S^Ml SStl-M OIM 4= 2i>1l SD. 
[A-1-3. ££ Qhg A|g^ Oil] 

Ul^. ^SOI QIS Si ^^5|(82)# &1§ Si ^^HS SS^ol-^ S^(HI CHoHAie!- ^01SXI°t, S 
^^S^ Q^g ^^i- ^El GI-LIEh, Om^:^ ^•'^[OllS ^gEIOl SA^t^ S# 4= 2iQ. 01 

B ^^OilAI^, 37^, SEh^Oh CVDCHI ^ICHl OhM5:6 Si tL|n|^ S^^l-Oj Ajgg 

aCK AjgQfl 7FoHl Ne 7^^^^E\ M^m^O. ^M- l.BmmOIH, 0^5::^^ 

SI ^•^'■2i Of ZOOOAOj^Q. 0! Aiee u|E1(87) ^ICHI 550X2j °A|^^SQ. 01 

4^EHffl|Ai, ^^7\ A\^m 200V2J 0|g^-^£j2i ^j^j-SF 2mA/arf2J 2!^^E^ ^Zj^hOllAI 20^ §2]- 
^'^^ iAf-eraCh. 3 gHK ^AF& A1M2I ^^^^^Ei Dm^± Si ^^ej ^-ahqi AFBhAIH, 
01 ¥M0| IS biSr^BJ Eg^h AhEHS b^tl-EtSta 01 AiaOilAI, °f tcn^°J ^gg X Ajlf ^S^ioi on 

§M g^H ^A^^^a£Dl, oioii co-ek S4! stm coef (iio)^^s s-is smi s^asige 



m mm\o\ Otis idmm isbHt^e ssoraa. oi ssk oiig ki^:?!- 

2j ^EHM ag ^ sisi^oi, oioii cu-ef s^d^^p^^ (loo)^s sioi ^i-^ei 

[A-2. 7;il2^AI0)i] 

OI^K & ffll2^A|Dijl 

[A-2-1. =?^] 

M^^^ B ^-11 24' AIM Oil ^^SM snh^jo^ ^AIuF:'! &7:I(101)M UEF^j gE»-3£EOI 

Q. SE*!-, 01 gXldOl)^, §-:^l(80)2|- Umym^, AF2CH1 7l5f(H) ^ICHI CHS ^^°»-# 

S^:^l(101)~. 1^^:71 oi-gg:7j(i)Oj Ah^oil ^xl^l ^7^ AFOIM^M^ SS(ECR) 01 

S ^^^"::?I(2)M ^blt^Q. ECR OIS ^^45:?I(2)^ LH^Oil MEh^DI- ISbH(4)M thg^h^ MEEDI- 

g:?l(3)M ^UI^CK 3^'(5)0I MEf^DF g:7|(3)M #Ei^xlEICH, MEh^DF IStii(4)CHI dc 

^l^H. MEf-^Dh g:7|(3)5J ^•■^Oll^ ine(waveguide)(6)2F gj^ nmi^(7)7h 

i5fc«(8)M n lh¥Chi ^^t.^D. MEhzsoh m:?}(3)2j ah^cHi^ aa^j g^cni 

MEf^OI-l SLH:?1 ^Itl m^(S)7[ ^^^Q. ^gtii(8)Sl- MEI-^Of l«tH(4)^ a^(9)M 

Ai^ S^^iQ. ^i-e ISbH(8)^ LH¥Oil^. P^(9) HF^ OFEH^ A|g ^Qi (10):?|- mn^ 

7\ Ajg ^Di(io)^ :7iB(ii)S n^m ^lt^ us ai^s ^xi^pi ^1*1- ^eicdisadm ^ 

U|^^E^. 

HH^^'5h?1l^. ^'7\ ^h\[7\(\2)^ ^^Si^ M^^n. Ajg aClCIOm tl3^^^^:^l(0IEAI)£|- 3^EI 

01, 4:SS0ilA| I^F^oFQ. Q^7L Ajfi ^CiCIO)^ 9.WI(12)M USAIEI 4^SSi 
S OI^AI^ 4^ SiQ. 

^^71 ^1-^ ^bH98)^ HH^ Kh0i^(14)21- ^M^'D. mm lLhO|^(14)2J ^'E*-^ HH^ irF0|^(14)M goH 
g ^XIt.O. ISm(8)2J SAI^fe 2^ 7^10|X|(15)7^ |Hbli(8)£f 3#5F01 ^xl^l 

[A-2-2. SHAF7I2I 

XilBE^ ShAF7|2J gai(12ft)M UEh^ AhAIEOIQ. 01 a^A|-:'|(12a)^ Si3F ^01 Q0I0F=E 

^Eh ^'^Sx-ll ^EHP 37WS\ (22)s ^^ICNI US SxlEIH. ^Ul- ^^(23)01 &^7\ 

^^(22)^ i^m\ ussa. ^nF^^s. mioi^(2i)2j ssr^oii ui-af gE^(23)oi! ei^ii gAj-^i- 

:7H^(24);'F E.^e0i2!EF. ^^7\ mm(23m SiOiAl, 7H^(24)M Dh^S^ gAF3 (25)^ 
WtfOil [CJ-EI- Eil^^ ^S^EF. 

Sll6a£. Xi\Sb5.^ Si TiUGcE^ M^(22)2|- u^aK M^(23)H^ Oj^CHS ^'■AM(12a)2J ^ 
3E a' S35^0IEK :)gi6b£(HI EAI^ ^ ^OL SAFB (25)2J ^A[^^^ 55*c^ ^§^IQ. o|AF 
:?I(12a)~ 7\Bi\^)m Hmtm ym. 7\mU)3\ a^AF:?l(12a)(HI im ^^CH^ 

2. ^ Oiem- 4^ SiCK CP-EI-AI, 0WI(12a)l Al^ ^E-i(10)(HI UgAl^i xH :?ie(n)# ^S^^tf^S 01 
SAIU^SAN, CHS^M :7|E(n) ^|(HI ^^^m ^ SiEK 

(A-2-3. ECR 0!S ^^g^lSJ g^rj 

«|4£M QAI S^o^0^, ECR OIS &^^7I(2)2J §S|-g ^S*^C^. Ne Ar 7[^9.[ 

irF0|^(7)S ^E1 mE^^D^ iShH(4)^ EgJEI^ OIEF ^AIQII DFOjB^ul' 

7\ Eue(6)^^Ei MEh^OF gBi(4)^ ESSD. SEt.^, 0|2h gAIOil 7^[7\ 3^(5)011 dc ^m7^ S2E1 
01, MEh^DI- gStfi(4)EF D. ^SCHI dc W^l&e SSEIS DhOIHSEI-aF dc Xj-^IS-Qil 

^^H MEF^Oh &^EH^ SXISIQ. OlEltl MEI-^DF^ DhO|3SuF21- dc WlgOii °J§|| AFOI^SMSoj o, 
EIS SSM :QOilUX| ST^KHI 2J§H SSaCK 
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msm ^7:my\ ^m. sfoises ^'7\ti ±Mm go^ j.\^{^m ois 

S^ei hMIF OIS hSOI g7(?)S^E1 ISm(8)S OhEHS V^m aCK OI2h SOI s 
±mm SSttD. HEIHS, ^:?(g)gVE1 OI-eHS 4ig TiEl 016^ gOia ?|x|OflAi^ 5g gT^FSj 

Ml^^ ECR 012 ^'^::?l(2)0i] 2JtH ^^(9)^^Ei 10 eV2j Ar* OlgOl g-^S S^Oil ^Xll GI2 
2^ ^£21- a^(9)^^E1BJ Tia^F^ UEI-tf 3EH^0IQ. 01 ZIEH^^^EI. 012 21 ^ 

a^(9)S ^E1 4 LH7;i 5cm2J TIEIOilM ^'±mD\. Mem 2J ?|XlD1jAi^ 1/10 LH XI 1/122J i\m 

S aill&Eh^ ^ 4: 2^D. SAhSi 0IE1^^ 012 2^^011 LWEF gZ^htlHS, 

g^(9)g^Ei OhEH^^S m±tl 14cm 01^ §012 ^IflOflAI^I £1^^ sMB^OI ?17\\ SQK 

CUBWI, 0121 ^"^"^fe ECR 012 ^•'^71(2)- 3Af-2J h^IF StS^.^* 012 hMI ^S^FHS, 

oi2^Mm ^sm^^ oiEFHj ^^ym M^tm ^n^. ecr 012 ^'^y\(2)m Ai-gt^^^^AN h^^ei 

S«SAF°j HSg eOlBFTll 2g ^ SiO-. Q^OI, 012 «:M0| ^X[2\ ±m2\- g*Soh?1l ^«E|°S, 

^^Ai-oi aoi gia atsa^^e stst? hm(hi i^hufs oissj hm^ 4= siD. oish ^ 

01 StSt]- 0I2BI S^a7Jh2| hM^^ ^^-sI-ES, ST^^ §1S StS&tfm i^^ 
ra^ei- HMtHI JrniW SQ. 

[A-2-4. g^xl lOiej 

a4EM QAI g^u^Ol, S-xl lOiej §St.CK e.'-API(12)^ 73l5£2f 16a£ LHT^I X1l6c£(HI £AI 

ejT^I, AISM A|g ^Ei(10)2|- a|Af:?|[12a(12)] AWIOil g-^i-Ch A|S ^Ci (10) LH¥Oil i^lEil 
A|g, ^g I'leClDSh LF^g Si ^•■eM ?;ill^AlDllOilAi£h bl^ti" 2E^, 55G*c^ 2£^ ^Al£^ 
Q. 

bH^^i^l-Til^, 7^:::^ ^'^ lim!^(7)^J^Ei 7F^^ Si ^JAl-SQF ^^2 ^JAh^l 

Ne Ph^^^Ei XilZE^iQ. ECR 012 ^oH , Ne 012^ ^^9.[ 2!A}-^ hMOI g 

:?(9)S^E1 ^l-tl^^ ^^^^iQf. m=?{^m ^l-A|-:7|[12a(12)]A|-0!2] 7iE|^ Ne 0I2B1 He £J 

±m^^ ^m^ym ^ii^^ ^gti-ch. ^upi(i2a(i2)]^ oi-en^ t.'^^ He saf^ h 

OFEHS tfS.^ Ne ^Ah2J hM2J ^'•API(12a) LH^QII 3;H^ SA|-E(25)(HI SJ^H ^^Al-tlOl, 

:3H^(24)M mt\i Sia^lEKll) EF^g Si ^°^n ymna, Ne SAF^ ^M2j £E EFE 

^ SAhS (25)011 ^Mtm Srn 7H^(24)M ma D^S Si ^"-et-oii 2Si SAhEi-EI-. Q^g Si 

2 4:7FA1 Ne SjAF *M ^ ^^(9)£i^Ei ^lAjUK&Pog m« ^ ^MUKS^H^J 3Ara(25) 
(HI ^^H ^UhS 37H^ ^^M^^ ^AF^IEK SAh3(25)ei 3A|-^»-0| 55'-^ ^SE|7| [[H20il, 471-AI 
He hM'^^^BI ^AF^^^2 ^^£I01^' SI Et-lgOil EH*]- 47H2J ^£71- ^2 

^, (111) 3(HI ^^tJ- 47H^ ^'^fOil CHEtJ-CK 

ECR 012 ^'^:?I(2)CH( 2J^H lEF^DF CHIUA}^. Si(i:?ie(n )CHI £^^F^ He SAf7F Ne SAh 

^ iAmi Sie] ^liiEigQjlAiei OIIUAI (=27eV)SEF ^'■2 OIIUAI amCHI ^XH^F^^ ^g^l 

CK [[>EI-A1, ^EHdl:±:2J ^*!0I Eh^g Si ^"^m ^g^iEl-. 3 ^IK Eh^g Si "la"- LH^2J Si SAI-M 
2 Ne ^JAF^ ^'Ah^^tfOi! ^^tl" S30I gSI'h ^2 ^gSM ^'"g^l-i^ :^IIUH^t> 

EF. :?f^H2 Ne SAh21 silOi EUg Si 2] 4:7H5J ^^j^o) ^£:?F ^2 IgSCHl ^^»^01l 
oHS^F^ g>^^^^ 2iAF5F^ 47H2J :?FAI°^. Si SAFM2 SM^^fQlI ^^ti" S2 §9101 

s ^£:^F ^2 igSM t^goF£^ ?3ibH§SEh. ^, (iii) :^hbh^2j gt>foi ai^ 

^M^'vm ?c^^ 4:?HBi Ne siAi- aoii s§bHt>foi m^tm isaa. cu-ei- 

A1, a-§g Si S3 #01 SIS! ggUHtfl e§§ Si#^S SE^aCF. 

EUg Si (82)^ 2E^ 550-c, A|E Igl i^SA|?i::?|()ii ^°|2J Sij^^ ^^£1 

EK OlOil [Cl-EL El-^g Si ^^°|2J i3 ^1011 E^lg Si #01 AIE ^g^^ ^'^t[0\. Ej-^g 

Si ^^°|(82)£J t>^H iSS^EK El-^g Si ^^^^2J S^O! E^lg Si m2.^ 

Eh OlOil [Q-EL g^^' ^gUHt,^! S^lg Si #0| 7ie(n)?|(>ll ^^&Eh ^il3a£ S 

XilSbi^ ^'■:?lt!- t*-^g SI #21 S^lh g§2J ?li^2Fgl ^'"T^^S LI-EH-HH 2iEK 

^01, Ne ^AFHJ ^M(HI Eh:i: Ne* 012^ H^Oj (12)011 ^^H ^k[m m 

He 0I2GI siS He SAI-B] hMH^ ^^^£101, (11)01 ^EhS He ^JAF^J h1^^ iAI-tlE 

^^A^:'I(12)1 ^^^^ Xil^oh^ ^01 HI-e^ohEl-. ^JAhBJ 2:M2 3 012^ 
2[ ^"El 7121 ^^AhEIAI S^^^H^ m\ gl^ ^^'^l Hl^^ ^E|5|->il SAh^lEK 

AjSM Ne ^AI-SJ ^mS.^ ^km^ IFgOilAi, AjS ^01(10)1 tl2A|7i:'l ?loB tlS^§Sx|(D|E 
A|)M ^§AI1 4£E SiEl-. OltHI CCfEh, Ej-lg Si ^AUT^J S5(HI CHtt t^^^AI?!^ 

201 ymt[L[. 

(A-2-5. E7i aiOIEIl 
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oloK 73i2^AiDfl(>ii mm ^^^oii HjoH Big o[y\ Ai^shson iwn ^s^hik 

»|8E^. y^aoii eTi^i-oj ens si^jib si a ^imi s^s 9i§ si oi^oisAie 

^H, sots A|g:?^ SIS IS st»=g ^^^eis si2:s ^sei^ci-^ %^?}%' 4= sick om^^ 

^£^fe^ 4^ 512.°^. Qms± sm ^oi ohMs^ ^^^ts bis si ^^2,^ ashoi- 

^ aoi s-gei :7te3^Q^ 2§ wy^^s & 4= sta. 

[A-2-6. Si ^i-^i-Oiasj &3S g^ai 

fcji^, §xmoi)°j ^z^2h EMS Si sss iri5i-oi ^S5^s^Ll■, 4'-:?! 

SxIdODM Amt\0\ Si ^'-"^ 0|2|°| E^1S ::'feoH:F. 

E^m (HiUAm UE^yj 3101D. ei^^^j ^ticHi siOiAi^. m\ u^s stiioiiuaisq chi 
uxi amofl oi^Ej H# sxra Hie :?^^-s'fi7^ sxo. ti-tj-i^ 01^012 ^'■^loii ch^hai 
^> n s(HiAi ^icHsi sixhifg i;>^ a^wi 5h^^ ^'TiioiiuTq ai^g gf^oi-s ^ck s 
icHi uEFtH ireiasEixj Sr^^ g^wi^, Ai^eiioi^aii etioHM 2012 ^oia-. 

[i 11 



.»-!» 



I 

• 4» • j; 
^ i4| j: 

Ei^ s^oii^, £|CH axi-g=M s^fio- 7hBi^ ^7im ym^ ^01 uh^^^ai-Q. se^n zteti- c! 
XF cHdOfl. mm mo\. th^^M ym^ sich. 01 s°oil ^^^h^ 

[A-2-7. ^my\2] ££ am ^Mm 

Ai^ si'Ai-7i(i2a)2h ^xmn. (1110 SOI i^Fs- m^y[ soi ti^ chDioi-^H ^s^^e 

EMS ^"-Sie ^^ei-:?! ^\t} a[ACT (12b)M £Alt[ ^OIQ. Xi\S^^ ^^A|-:7|(12b)^ AUIEEOIH, 
XmOeiS LHTil XHlOcES 113^^ 3J[\2\ UEM ^01 Lh 01 ^^A^7l(12b)CHI^ AIS a^L-j(lO) ?ICHI 
STEI^ tH10|:ii(3nEJ Ahgoil 7\B0\)m m^M9\^ ^(31a)M ^xlEIOI, :?IB-(11)0| lH|0|r^i(31) LH^Oil 
i>^^^SQ. imM. ^'y\ ^^A^:?|(12a)(HIA^^^ ^^Ei, 71501 iA|-l' tifl g (3ia)0|| USSQ. 

ti|AF M^(33)^ T^SOI miOI^ODBJ Ai.gQ|| ^0173^ ofAj- M^(33)S ^011 ^Ixjuj-Til SQ. 

7:iM0bJE[HI iAI& ^ ^OL OHAh M^(33)0fl ^x|Ei SA|-3(35)°^ SAI-^^g, e.UF7|(12a)2| ^°9.[ Dh^H 
:7hA|^. 55^ S ^S^iQ. 

££t.^ EFOIOF^H 0|i|2J m^=?^m EMS ^•■^•■1 ^^^^^ 2£ ^j-^oFQ. 01 S^Oll^, 

EF3!i^ is^^oii ^tr^ is^^M ££ ^yA[j\y[ ^tm 4= s^cf. qi^ol ^mti is;?^ lh 

¥011 Q^^i- ^SHHtf^ EMS ^^§1-^ :?F^5FQ. 01 S^Oil^, ^01. 

X-llllaE SI ?;iinb£^ iSIIh U^ftj- (100) 9# QOIOhs^ i^^oj g-ggoii [Hg5F^ ai- 

API(12c)2J UE^yi ^OIQ. 73ll1a£^. ^^My\{]Zc)m UEM SSSEE' ^illlbE^J A-AAjCHj [[fg 

SE^^^O|C|-. WI0j^(41)2J ai-^CHI E(42)0| ^^^Q. ::?IE»-(11)^ 01^(42) LH01I ^^SSEK 

^>-Ai-::?i(i2c)^ :?iS'(ii)^ 4^goi-EE^ ^seih, n^oi ^afi uji ^w\{\zcm mn 

4^S0|^^^ 4: 210-. ^^7! IHI0|:^(41)^ AIS ^CidO) ^|01l ^jxmwi SQK 

47H^ ohAh M^(43)^ HilO|^(410 ^^£i y\B(\\) ^^tm ^S^FS^ HH^^llSQ. BJ^AF M 

^(43)2] 3A|-9(45) m\?l (47)01 ^^^j X^Jf^lE^ (46)01 "t-AI- M^(43)2J ^0\^U. ^I^CHI 
Ai OI-EH^ 7:Hf||£K46)CHI ^AFuh^ ^JAI-2i hM OI^Bj hM^ ^S(47)M #^HAiE^ #3^01, 3Af 
3(45)Qil 2j^H ^W^iEh. ^I^CHlA-i SAftl ^^01 2!o^ S^OI, "^AFS 47Hej ^AFBJ 

01^^ Hi ^^E»-OI :?l5r(n)0il ^AFEICK 3AFS(45)2j SAF^^^ 62.63<> ^ ^SSQ. [I> 
EfAl, 1^^:71 4;H^ SAf^^tfl aOIOFSE ^ZEM i:^^ ISCHI SIOIAI, A1^ ^H^e! UI4£ 

(11) EWI 4^2S!*h ^»t^(H| ^fe^EiD. 

7c||12a£ S! X1il2b£^, J\B^ SSOjj Lj-gJt^ (110) 3^ QOIO}-=E EMSWI CHg^F^ Sl" 

AF:7|(12d)°| (BIM UEI-y) 210ID. 7;iI12aE^, S^A^:7|(12d)°i M 12a£2J B-B i^g COE SE^^ 

SOILf. lHjO|>:i(51)2J ^"-gw 35* 2| SAI-2M g(52)0| ^S&III-. :?IB(n)^ 01 g(52)(Hl ^^gjS 
D. «^A^7| (12d)^ 7IS(11)m 4^g§FE§ ^SEICH, 7\BS I1210I 5EAH' [ifl e^API (t2d)0il CHnH 
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:>W^ M§(53)G| WIOI^CBl) ^lOII HHxIEIQ. tL^A^ g^(53)^ 2Ah3(55)^ tHIG|^(51)5J 
4^3(HI im 90" 21 3A|-2|o^ ^g&Q. C[}E|-Ai, ^^I^OilAi SA^tl^ ^JA|-2J 0|^^ 

y\^{]m\ 35- 2j gjAhoi-^ ^^HK safe (55)011 °Ioh srAi-Eioi Dh^ri^i-i^i-xis 

35" 2J 3AR>-o^ o^CH^O^|A^ ^Ah^f^ 27m ^^^^ LmOI^Q. □!# SM^J ^Ah^^^^^, 

DOIOh^E 47H°J (111)9 gOllAI 2;H°J 19CHI ^^t]" 

t^Oll ^^^L[. ^. Q\m 2-)W2\ A1^ I^FS" gSB] ^^t/e gSoFH 

o|o^sH qi3E2) eis ^■■^^m ss^*- <^ sm. 

(A-3. 7;il34'AI01{l 

OluL B ^-SBI 7;il3^A|D||M ^StJ-LK 
[A-3-1. ^X!^ ^1X^1 

M\3^~ B^^S^ ^IIS^AIWIQII COM Ei-lg ^"-^^ ^^^^SM 4^t«5^7| ^\t_y EMS ^ 

^&:^l(100)2j UEhyj SB^^Oia. Siin^CHI ^CHAi. ^1I4£01IA1£F ^^Srl^Oll^ 

M^t[Il. l]\\3^9\ £3^2^ CH^'- ^^•^i-Q. 01 S-xl(lOO)^. 

sxidODSF m^^ym^. &ssy\(\m. &^g:?i(i)^ ^'-^wi saf ai-oim^m# ss(ecr) oi 

^^^^U^(8)2J LH^Oil^. ^^(9) OI-EH^ ^IxIQil AIS a^a(10)7F HHxI^iQ. B S-^l (lOlOOilAI^. 

Ais ma(m7[ mim ^um is^ sick 7iekii)^ ai^ ^QdO) ^loii ^oiai^ ^m. 

SfAPl(12)^ :?IB(11) ^IWI BHxIEIS^ ^°]Q. QIS OFM^^ 11^ Ol^Oi 

3 S»ei :?I5(11)^ AISl ^^eh^ ^hL|-2j :?SSrirG|Q. 4^171 :?ie(n) ^IDil S^l-^ E^IS ^^^•■01 
S«£!D. e.WI(12)SA1, ^^A^7| 12a(7;il5£, X1l6a£'-X1l6c£), 12b(X||9£. 7;illOaE m 

flIlObS), 12c(»|11a£ S! «|llbE) 12d(X||t2a£ S Till 12b£E):?h Aj-gl' ^ SiQ. 

4^:71 ui-g £gB|(8)^ Emi^(13)2|- Sg^Qf. ^^7^^^ Emi^(13)M 

mn SS&IOI, ME^^Di- cvooii ^^n e^'^ :7is-(ii) ^loii ^^ti-Q. M\35.m ue[^ m 

AI0HQIIA1^37H2J ay^ y[± E[D\^ (13a, 13b. 13c)7h ^Xl&Q. ^^?\ &X|(101)II|- U[^^7m^, HH 

m Khoi^(i4)°j mm Khoi^(i4)M mmmm 2^^^ ^lim(dieai) 

[A-3-2. g-xK 100)21 §3}-] 

OmK 4^71 1.^X1(100)21 ^St^LK a»-AF7l(12)^^ MS^9.[ LHAI 7SI6cE(HI SAIE! 

ohAh:7|(12a)M AfgtfH, :?IP(11)0I QIS SilK^S)^^ M^^\0\ 71^^(11) ^ICHI BIS Si 

^^01 ^^Ei^ ym^^a. ahg:?^^, ^s^Ki3a, i3b. i3c)^. t^^g si2j 4s e^ei siM 
s\\i(^^y)j[^9}. 7\B{u)m 9-^ ^' n-^ m^ms ^^-^^ ^s^f:?! ^it^ aK,(□Me^) :?f^ si 

^ ^AFipe Me yy^m M^m^ ^oi dfi^^i^i-ci-. 

ECR OlS ^-^:?|(2)2J ^^^011 ^5H> ^^(9)^^E-| QFEU^ NeO|^2j ^M2F 2^AF2J :S:e0| ^-SSQ. 
y\ ^^(9)£j' 0[Ah:7|[12a(12)] AFD|2j 7|E1^ He 01^21 7|2J Ne hM^^ ^^^^feCH # 

Mt[ yi^^ ^g^Q. 4'-:?l oUPi [12a(12)]^ OFEH^ Ne ^4AF2j ^mm mm ^xl^lQ. 

y^:^ E|-0|^(13a)OH 2jt|| y[^^ He 01 Hi i^ Jte SA|- HMOil 2|^H 4^71 SiCt 71 

E.K11)0I1 #M*^Q. H Sift 7I5.K11)2J 4»-¥ S3(HlAi MBI-^OF CVD y^EOI ^ItStlOI. ^sj- 71-^ 
S^EI Xil^^ SIQII 21^11 ^^^1 ^, Si ^^°^0I ^§t.^EK tl^, EIS^i- e£^ ^^ij :7F>::7|- 

^^^FTII SSaOl, 01 7Fr^(HI 2Jtl MEl-^DI- CVD OhgOl StSEjOi tl°^5l-^ ^E2J B(g 

^) P(2J)# l.^^tl'^ Si ^'^m ^ ^a. 

4^71 Sia 7ie(ll)^ 7h^t|A| Sr^Gh. 7121 4^^^^ °Alt|E^, Si ^^°'-G| 7|2J ^^s^MM ^g-^lQ. 

SI ^^^"-^ MEl-^OF CVOCHI 2|ti- ^g^l-M ^0\tm aiPaCF ^Al ^EtHlAi ^^SCK 
CCIEI-A-1, SI ^^^^^ MEI-^Dh CVOCHI 2|5r|| G|-e^:>^ SI SjAI ^S^CK 

OfEHS tr&- Ne ^JAF21 ^ ^'^^ ^W!(12a) LH^CHI 37H2J SAF9(25)CHI 2J^|1 aU}-E|0|, 

7H^(24)e l^H Sia 7IEKll)2j 5901! ElAh^Q. Ne ^M2J UCHAI SM9(25) 

Oil ^AFEIAI Sr^I3 7H7(24)g mn SiO, 7IB(11)2J 4^3011 gJA^t^Q. ^. SiCt 71^(11)2] 4^ a 
soil S^EI^ Si 47H21 Ne ^Ah ^. #^(9)S¥E1 Id^^ ^^Hj- 37H2J §AF3 

(25)011 2J^| ui-Ah£i 37H2] ^^o^ ^AI-^IEh. SAra(25)2^ SAROI 55" S ^gE|0| SiHHS. 47H2| 
Ne ^Ah gM2J ^Ah^^t^i^^ m-^m SI El'^g21 47H2| ^i|5|0| ^^j^ ^g3, 

(IIDSCHI 4;H2| g»t,pail [H^tTEK 

4^71 ECR OlS S^7|(2)D1| 2j^|j S«E|^ MEI-ZSDf OilUAj^. SlOt 7IEK11)WI Ne SAPF, § 

SI LHVOil ^IHEIi/S ^^7|A| ST^ OflUAI Ne £iA^2J ^AhOII 2Jt^ SI2i >rii|E1 

§011 Si0lA12i S?1| 0ilUA|(=27eV)SLh ^im^m ^g£.iCK OICHI [Ci-El-, MEWIr:i2J gsj 

01 SS-S OhMi:::^ SI m°^m ^g^EK 0FM5± Si LH¥2J Si £JAfM^, Oh^^^ SiOil 7^2! 
Ne SAF21 hM ^^(HI 4^21*1 ggeOi 7hS- ^•£71- S= g§Sg t^gshE^, XBHH^^EF. 7h^||9 
Ne aA^2| hMOI 7H2I IgHHt^^M BIS Si21 7|-§ g5E7|- Sg^OII if*f01l CHg 

^^p^^ eiA^u^^ 47H2J ?>7i imsoiL si sAhM^ ^ ^^2j aAh^^t^oii ^^^^i*]- gg^oi 
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wie #01, p-« BIS Si* m\ B§g si#i m^'U ^s. fio. 

^y\ty am &oi, sia :7fsa7;i sfses, si e^e^s gecQh cvdwi mmm 

01^0173 3£§1 4^ 21^ &S(HI, Ne S7J Hg SMS 7ytm Sf^SAI SEh^Dh CVD 

si°j igtn ^aAi?!^ ngoflAi^ Disoi ^?mmn ^^siy\ uhsoid. 

Si!" Jim'iiiJsiili iii'fA^wi ifs. 

g-gcHi 2i*f Big ^'■ej-sj m°im7\ ^\t} u^m ^mi^a. dss sia n 

BIS Si e^SjOl AieCHI i^isH UEM SUF SAItl SAj- g 5|§ 0I0IAI7F ^Oi^SilK 

oiaoii 5JSI, a^A^:7l(12)e AFgshoi 2013 Aie^ ^mm mm b^§ si^e 'sstisigg 

»oi^ ^ oiojQ^ SWH^IHI aCHAi 0^M5:i: 7iMQ □ fes i:>^ Q^g qi^SJ Sift ?l 

[A-3-3. Si B,^2[ 0121 2J BSS ^'^m ^^S) 




Bi§ ^^2j§ 'W^*^ tiii2i °if, sms sif ^ oiEh^j sg^zi 

01 Q. 



[a 21 




4*i-. 1.:. r 

1*1. •:• *i: 



(i 3] 
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..^^^a::** : 

Ir- «:jji.C-->.4iw" ^I'blt.l- 
lliaar'v^lt'i::.--!!!: I 



CEIEhAI. S^xIdOO, 101)011 SiOiAl^. Si e^S ^^^^ S^B" OFLI^K 6aAs, GaN i|- 

m 7151- ?!CH1 ^igW 4: SiD. 

[A-4. Jdll^AiOll LHAI ?;-il3^AICf||'2J S^Oj|] 

(1) .^Ill^AIOII J:il24'A|01ICH! ^CHAi^. mm mO\. 6aNB] I^'S^F:?! ^(5^01. Ql-^g 
GaN S|OI l^^?S|Ol CVDOil Si ?|Oil ^§1 4= SIQ. 3^, i^^::?! i>^xlC101)M A^gs^01. 

mm mo\. n ^xfm t.»-^oi-^ Mm±) se^ nk, (&auoi-) y^^m mm^ y[± Emi^(7)M 

^^H ^^mn. :7hr:i2J MT;!- SE^ ^HEI^I ^Xh2| ^M^S Ga N iA^t^l:^. 6aN2i LH^Oil & 

(2) flll^AIWI X1l2^AI(fll(}1l S^CHAi^. 6aAs ^^'^M ^^mJ\ ^mO\ . 6aAs Qh^S ^'■s^M 

ei^^^ej ^Ai->M cHiEiEHAiaoil 2\n si 7\b m\ ^'S'U ^ s^^ai, om, y\B ^i:?i-5oo*c^ °ai£i 

SI e^S ^^^"^^ ^^th^ iZliU iSOl AI-gsjQ. qI &^S0« 2JoI, GaAs Bg§ 

2101 ^h^ohSQh. 

(3) ;^;il3^'AICHIl}ll °[CHAi^, 6aN2J y^g ?l^h01, N ^Xm (m±) 7[± S£~ 

NHi (a-auof) j[:^m sxi(ioo)ej ili-oi=(7)m m^fl aa^m, £e 

^ g?H£! N axra GaN ^MV ^ SID. 6aN°| LH^Oil 4^ N ^JXf^ GaN# 

^^afe ^J^SAI eigOfl g^^tlH^, 6aN°J ^^Oil ^^S*fg Dl^' 

(4) ^hAh:;i(i2) [h^jqii. ^^^m ymx\^ ^jt^f ^M4^chi iwmm^ ')w^^ ecr 

0IS^*'^7l(2)l ^xl^HDI. ECR 0|^^^^:?| (2)011 Ai^i £!7^|-2J ^2 ^^^'"011 ym ^5: SiQ. 

LL 012h ^'•^011 HI^H, t^ ECR 01^ ^-^:?j(2)2^ £^ 7H°J a^A^:7|(120M Afg^l-^ ?;il4a 
X-iM3£CHI SAI^i greoi, §-:^|2J Ql^ ^^E^^H1 B-g l5bH(8) LH¥M SSSS SAI^^ <i 

□ ^OL ^''^l 100011 SiCHAI. ECR 01^ %'^J\{2)^ MEf^DF CVDM <^t»^F:?| ^^^7[±m OilU 
XIM SS^f^UI ^^tl DilLiAI^^SAJ^ 7|^5E 4=tSt]-i:K :?H^ ECR OlS ^'■^:?l(2)2h :?HHj 

^^A^:?l(l2)e Mg^h^ t^iiseoa eaisj mE^^u[ mm ^nm^ui ^en^Ei a^ti^ ^a&on 
^w:?i(i2)M B^oi ^^ym y\^m ^ m^t^omm 

(5) ^^y\t.^ ECR OIS ^•'a:?l(2)^ ?110|7;i^(Cage type) OlS ^^^171 ?|-^^°KKaufmann)S OlS 

^ym Qs 0I& ^^is:?is mm ^ sia. nsiu, oi s^wi^, oi& ^m^j ^=oi oi 
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§1 uHOii^. LH^°j Sura ^51011 2j^B iAHhs°< stsol Mi^h^ BhTii £1^ ^'myy\ 

o^o| s^iQij 4:*|e^7| o|^||^ Ai.;?j ahAf:7|(12)e ^mW^ M^%' ^5. S^Qf. 

oiwi ettH, ECR ois ^^AH3?|(2)^ Ahguh^ ^"-^i ^"-^oiiAi^. 01^ ±mm ^^tm^ ^^m n^mx\ 

ofJQ£ St! HM01I SEHS SS°] SXF hMM 2^ 4^ 2iQ. CUEhAI, gjAF^^^J g^t- 

i;^^ SXh hM^^ ^•^"•-g gOlsWl iAf^^ 4= SiCK it/, ±mO\ ^^51011 SAF^f 

[A-5. 731 4^A|0II] 

Om. B ^-S^ 7314^ AIM Oil COM S-xIM ^St/Q. 

^1I14£~. 7:-il44'A|01l01l CU-EI- ^grtf:2^ HHt>^^ QIS ^iSS^xl (122)^ 3^11 LfEl-yj §B 

3E0ICK -^'':7| 1>^7:|(122)^, y\B ^lOii rtg Ml^ ^'-^j-g ^^^M^\^ §A|01I 01 ^i-BI-g e^^^t,^^:^ 

mv^ Q^g ^i-^i-o^ ashAi?(, :'iE^ ^loii ^^^2.^ mv^ aig ^^^'•e ^s^h^^ ^s^q. 

01 &x|(122)^. &.^Ah:?|(12)7m LH^WI XHSEIXI Sf^Q^ SOIlAi, flllSEQfl £A|£| &x!(100)£h QS 
QsOiL ?;i|l4£M sr^ohOl, §x|(122)°J gSSMlK 1715(11)^ O-gg Sia (^30^ Xlli 

Eloi, e-is si ^^e^oi m^^on ymtic^, one?!-^ Emi^dsa. isb, 

i3c)^ 3ig si^ ?a ggoi sis 7;iism:7i ?it? sih,(^&) i^f^sk p-^ s n-^ 

EWI = (7)S¥Ei ^atl^ :?|-^^ SI IJXhMQ SXFlfe :;|-7^|01 7h:^i°i Ne :7h^S^ 

ECR 01^ m^7\{2)S} 3^S011 a^(9)^^Ei OFEH^ Ne* 01^ ^i^Sh ^EQ] ^^^Q. ^^7\ 
m^i3)2[ 715(11) AhOIHJ TIEI^ NeOI^BJ ^^EJ CHJ^^# Ne SAh hM2:S ^^h^|.^Qj| ^^^h ^ho 

S£^Ne SJAh HlCHI ^^H 4^71 715(11 )2F mmt^Ot. 3 IHK 7I£K11)^ SSOilAi lEEDh CVD 

5:^5 7F:ir7|- ^^1! ^^2.^ 5^£|0i. 0( 7h^CHI ^Iti" ME|-^D|- CVD g/g 

StStlOl, ^J^h^ ^£21 B(M:i) P(e))e Si ^^5|g ^^g- 4i oiQ^ 

^^71 715(1 l)g 7h^E|A| Sr^^HS 7i2J ^^^2.^ ^AISQ. [KhAi, SI y|5|0| ^''^CHlAi 

CK ^. Si MEh^DI- CVD(HI S^t^ ^gtl-M eUSMCF ^EOilAi Sig^lO-. 01 

Oil [O-EL SI eiAl MEI-^Dh CVD01I 2\n Dm^± Si ^^^^^^ ^^^D. 

Om^ tPtl Ne 71 11)2] 4.'^ S3 CHI 4^^^ ^AFt.HQK 71 EK^)^ ^''^ 

S3CH1 ^^^1 Si ^•-^'-01 ^^(9)^¥E-| ^^1^^^ ^'■^^i Ne ^JA^ ^M^^ iAI-^Q. 

4^71 ECR 01^ ^^^71(2)01! 2J^H ^^^i MEj-^Ora QHUAI^, 71EKn)CHI NeSAhSJ OimA|7|- 

si "'■zioii :^mt\^m ^^?iAi Sr^^ ^^ Ne mm\ ^awi ^jti- sra ^aiEigcHi sioiAi^j °j7ii oii 

UAI(=27eV)aQ ^•'^ 2.^01 £|£E^ ^S^Q. [[fEI-Ai. ^^1 MEhtl|r^2J ^^^i 0|-g5:6 Si 

(HI ^g^lQ. OhM^r^:: SifHI 7[n^ Ne SAj- ^M^j ^Ah^^t^CHI ^^ti" SSMOI 71-S- ^'£71- 
^§9, (111) 30! ElEE^, OF^^r^^ SI LH¥2J SI SAhMOj 7;H«H^&EK 

MEI-^DI- CVDDll 2J^I| ^g-Ei OFMi^ Si 7h& §£71- t/ THSJ ggE3(HI 

715- 112J SSDii ^^'f^ StJ=^S Sl^i EUg SI ^. «Ht>f^' Qlg 

Si BE^^EK Zl IHK Ch^S Si 4^71 7IEKn) ^lOil SSEIOi, (111) 301 0|2f g-^ 

Eh^g ^^1^551-^ S2J2J 1§ ejA|-2J 53^^ biaSEK 

EI^SH 7^:62] i:::^^ 7F:::^7|- o^e7^^ 5S ul-OI^ 13b IScCHI 2j^H 7hr^^2f gAjOlj g^ElE 
B PM t^^sl-^ 5^^^ HHt>fEI p-^2J Ch^g Si ^^^EK 

4^71 2^X|(122)(H1 SiOlAi^, a|-ge7|(l)2i LH^Hj- A|g aEi(10)2J S32|- ^01 g^shE|7| 013 
Oil Ne ^iAI-21 Ne 01^ HMOil 2J^H ^Ah^' ^ WIP #01, iAWI 2]tK ^mEim 

01 ^'OlLfAl 7;H^'^ °j-pOjSEh ^, Ne Ojs ^^0| OHLiAISEI- S?1l OilUAIl 

ei'^ E^MOiSEF. [[J-EI-A1, OIM ^7:HMI)ilA|^ Ne ^JAh Ne GI2 ^IQfl 21^H 

01 ^cHQAi Sr^se^, DIM ^imm ^^n^ mm^ °i^h ^♦•^ioi ^sei^ ^'xm ^ 
Q, ci^oL oie vxiiesi >i;i£jEig(Hi st^ek 

Ne 0|s hsoj [H|L-|A!7h Si ^^9|oj 0,7,, oHUAjSEh ^gEIHS, ^^gg7l(l), Ajg 

^Ei(lO) Ne ^AhAIOil Si ^7\\ (HILiAISEh STII MLiAj 2^1 Ig, MM MOi, 

4^71 S 2CHI Lf-EI-yi y;. Pt ggg jn^^ 4, ^q. QI^LK 9t§g7|(l)2| LH^ai- A|£ 

^Ei(10)2j OIM ^^a:t2J 53#Ta2|- S71I OilLiAl MB^ 

01. 4 siEf. 

^^71 S'Xl(122)2J ^^•■M Si ^^^^ g-2&tK}1 ^S^h^^LL Si 01212] M^'^ 01^012! 

^g^t^^^ UH*fS Dig ^•■^•-g ^^oh^ 7|-3ei'EF. CfllM MCH, 6aAs ^^^^ ^ ^O. 

01 S^fHL o|^7hr:b EF0l^(13a. 13b. 13c)^^Ei "Hg 7h:^^ GaAs2] ^^Qil 51t^t> 

6a(CH,)3 tJ-^t.^ «^g7^;6^^Ei ^Ili&EK 6aAs7h 27FAI tmmom^. 7m7.\^ 01 

S SIAF ^iS^I-- S^^, OlM 27hA| ^J^ S E-1 g SAl-ifg i:,^^ As MEh 7H:11^ 



10-0251035 

^^^\D\m ^^51^ s^oii^. oisej hmm ^^SBh^ 

OIL S:^I(122)(H1A1 Gig ^7^[ hMOII iA^tl- A|g B^a(10)2F 

a|oj ggsQ *g STll OlIUXIM MIS flIiSCK 

QI^U, ^i-^j S3g ^^^i-lF g^'tl- °MCH1' 4^ S-xl (122):^h ^^^^H^ UHt^^ Q 

(HL A|g ^Ci(lO) eWIAI ^HEIDOI gOIUCIEhSE. Sim SI ^^^^^ ^SOI ^OILWI S^^ 

Q. 

oig ±mm ^aa ^±m t^^t,^ mm^ m^m ^ ^q, oi g^oii 

oi^^j Hi hm# ^^oI-^ ois SA|- hmm Ol^Oil ^i-^i 

'?\^ mmtm &^q. [i>eui, am i^±^ m^m 2jti ^xh^j m^'^^ ^»i=ia. 

Sx|(122)CHIA1^, eig Si SSSI- §A|(HI g^^^S HHt>^& Dl§ ^»-5^o^o| ^g^Q, = 

Si 4^ SiLK Al^tHIAH ^^^p;^^ mtl^ Qg§ ^^^^01 ^^1' 4= SiSH^, ^AF2J ^ 

S= ffS^FAl &HSA1E, AhSOil ^Al-S ^aisF^i 7\B m\ &^ Sftf^S HHtfS D^S 

^swiAi, :?ie(n)5j ai^ ^Q(io) m\ 4^g^s ^oiaihs. saf^i hioi 7iekii)oii 4^^2: 
^ ^Aj-^Li-. cp-EfAi. oiiM MOi, :?ie(n) ?i(Hi V2l^ m%^^ Dig Si ^^°»-G| ^^£1^ 
H^g|0| (111) ^oi2!D. nEiu, Aig a-D(i)) ?icHi smaitii nHxit^H^ 

(111) 901 «l°|2j CHoH SAI-2 S^HJ 3^oF711 HHtT^ m^^^S.^ HHt/^ Dl§ 

Si ^^"-m 

A|g ^0(10)^ 5l2il>^x| #011 SltlOl, 4:g^S tl^ium 4= SiCh Ci^LK A|g 

^□(10)^ 4^S Olg^^xl #21- 31t|CH, 7IB(n)M 4^^:^^ OlgAI^ 4^ SILK OiOil [[|-EK 

:'is(n) ^loii e^H^ uHtfs s^owi ^^^^ 4^ siQ. 

[A-1-4. 371 LilOIEII 

oieK s-aoii ^^h ^^^^^ ^^°]5i-^ ^tioii iwn ^sti-Q. 

Hit.^ Aieoii im mm oioiaim uef^i ihioieioiq. ol^^ gg s^oi ^^oiiAi^, 

7ie(ll)2J Ne SAI- hM^S 4=5^^^ ^Ahai-S^QK 

XiMBEOIIAI M 4^ S.[^OI. ^1^ u^S^ ^i- SOilAI UEhUH. 3 Sj^M CCfEh ^^^^^ 

^"-^l m2[^. ^^El^ Si ^^ :?H^(111) 901 ^Af ^'Af^^tfOil 4^31^1- 

n m%^^\^ tts. 2iA[ ^^^p bHtJ^g s^^^^ t} gm^^ §i£iAi Sr^^ 5:!^ u 

EKHH SiCI-. Ajg^ BAI *t IS^Ei-QI glS D^S Si. ^^^^^^^ bHt>f^" EI-^§ 
EUS Si ^^^^^ ^0! 0|-M5^ Si 7l5r ^Ol Oh^^^ y\B 

^^71^1- DF2L^7fAi^. CHS ^A^e mimo\ 20121 ^^21- ^M^^ E^^g =?^m 7ie ?|01l 
^y^ii^^ ch^g Si ^s^*- 4^ Sicm i^aim 4^ sici-. 

[A-6. :»;'ii5^Ai(wii 

[A-6-1. S-X|2i 

M\S5i^ ^IIB^AIOIIOll i[}E S^tj 1202J UEFyj geSSOiCK 01 ^^7:1(120)^, X1ll3£Qil 5. 

Ai^i §-x!(ioo)2h m^om^. y\B ?ioii rtg m^2i ^§"Ai?i^ ^aioii, oi y^g «»- 

g|o^ ^^l-^^OI^ o|Q|j c|.^g u|o^^ ^^ohE^ Big ^^SAlOjCh 01 

?>^xl(120)^ «[Ah7|(12)2| :?ZS01I ^OjAI, X1113S01I £AIEj S^Xl (10)021- 7:mi7F SQ. Ci^Oj, 
^ ^OL §-^1(103)21 z,"- ^^^h ^H^^ Ol^OiSlll-. 

yAF7l(12e)^ ECR OIS ^-^7|(2)S^E1 SSS aA^°| ±mm 9^A^5^0^, ^4^2J aftJ=^S^Ei ^Al- ± 

ms.^ y\B(\^)m 2.Am^m ^s^q. m^m. awi ci2e)^ 7i5(ii) ^lon nEin m=?(s) 

OfEHOll ^012!EK 
IA-6-2. Hi-Ah^lSJ >i2f 

^ill7S^ ^WI(12e)2J HUT^tf ^AlOtlM UEfyi AFAIEOICK flllBE^ «117E0|| EAI^! ^Wl(12e) 
2| ggsoiH, gj 7;il20i^ □ g^HEOjCK OIM £3M S^^ohOI, ^^API(12e)0^| CH*^ ^AIOII 

OlElt.^ e!-A|-7l(12e)^ E^OIOI-SE =^^m Big SiHI- &S Blgl SS^F^I ^It.^ ^Wl^ ^'Bll 
OID. a[AF7|(12e)^ gB^2J yHS.K151)2J ^MOil g^^^^S] ^'^O^ nMBO^\)^ Al 

9011 37H2J ui-AF g^(153)OI ^^71 MEIA^fE^ Hg ^xl^Q. Oil &^AI- M^(1530g ±B^m 
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^3(157)^ r^H= ^^(158)(Hi S^^^^^^A^i 151)011 Hg^D. 3 ^IK ^^•■^l 

OTEK151)°j ^9 bhS OhEHOil OIM ^^(153)011 2\ti ^Sl! S^'-zt^^J (154)01 

D. 

If^Q. oi-M M^(153)Dii ^OiAi. ^^(154)(H1 lW%m^ 2MS(155)^ oj-A^ai-^ 
A1°J 4^tSt.H:K 7;ill8i°J g^EOll EAI^ ^ ^OL 3:7HB] SAh3(155)^ ^^^»- 7:|-]fll5!-(15l)°J g 

73(H1 ^^^^S bi^^iQ. imM. ^I^OilAi :'mAI^ SAh ^3(154)# MlFuhOI 71 

e (iD&ii 4:^£s ^aaA^u^^ xiiis^sf, 3:)h^ 2ai-3(155)(hi ^^^"^ "utEioi y\B{\]m 2Ah 

:^1M8EQ|| EAIS a &0L g^^fS ^13(154)°) 3:?HSJ 2^2^^, o|0||A1 M UB, S^^tS ^SBj 

^^L^4!^ siu^ ^xisoii cH^thQ. ^. 3?h°i 3ai-3(155)^ g^^ra :?a2i ejszhth^ooi □] 

^^A^M ^^A|5F^ ^^^^^ ^JAh^g2^ :?I?LK1I)5J 2AhM 7F3^h>fl 013^ 

X1(21E S Xil22EEM U^tm SStKIl-. 

121^^, 118E2^ °A^t^ &A[7\(\2e)2\ SSSOIQ. Xil22E^^ 7;il21E2J A-A {<m l^E B^SOICh 
^1I21£ ^' XKZ^^iW £A1£I 21 ^01, 01^^ ^"-^^^ ^AlgOII CHMSI-^ ^^ 7H^ 3AF3(155) 4^2] ^| 
AlOil SAhz.1- £JA^ :a:=(£3oj g^^^^^ :^g(i54)oj u|.Q||a ^^^jgCESBj C)^ SAF 

tlQ. § D:71- (154):?!' tl^H.}- A-A i! AW|2] R^m UEMaH 2A|-3(155) § B 

S D01I SAhHM^ ^3(1540Bj g B2I- g DQil Mi^Q. 

0151^. A-A >:!!OilAi 5!0iy S^IEI ^ E-E 4'-CHl :?^^HA|^ £jA}- ±M(HIE gg^Q. 

a;?(9)S¥E1 i>^^^i aAl- HMOl 7:HI5r(151)DiI °JtH SAhS (155)011 ^^g^S a^A|■^ 
37hA| £JAh ?9(154) bll-S OJEHOil ?|:^|*^ 7I5(U) S^Oil 3^oF7il SAh«i-CK 

g^^*^ ^9(154)^ mm 7H°I SM9(155)0il aA^ hM ^^^^g 3 ^9(154)0il 

SAfEIDl, eigt.i- SAfa(155)01l^ SAF^IAI ST^CF. CP-EfAi. SAI-3 (155)(HI ^JtB e^A^^ 

CHUHti- :'IB(ll)Oil 2A^5^A| Sr^TIl ^ICK 

SAF3(155)ej 3A^e[^, WIM mO\. M22^n £AI^l 5^ ^OU 55* ^ ^g^lQ. Zj- SAh3(155)0il 
HJ^H SAh ^^(154) HhS OI-eHOII ^lAlt]" (11) ^^1011 70- 2] EjAF^^^^ ^AI-^I-Q. 

^. ?:ill^^^ 71^(11)011 4=^SL^ ^A^Uh- a^S. ?;il2 LHAI 14^M^ ^IBOII 70^ 21 ^'Ah2,^HS Sill 
^^2J ^A[^^m im 3g [Hg2.i '^kmO. 01 [in. Xill LHAI 7:114^^2] gAI-y^f^ Si 3^1 

g2J ^hS- ^£7F 1321 4;H2J (111) 3011 ^^^1- 47H2J y^t^Oil ^lli!t_^Q. 

[A-6-3. S^A|21 

DAI T^MBEl S-x|(120)2J B^w ^gt^CK ^Wl(12e)^ ;;-1|I7E LHAi X-il20£0iI EAIS ^ 

S.^ ^^£13. 7I5.K11)^ O-^g SiOt (^S)^ Hli£l01 7IB(11) ?IOil B^g Si y|°|Oi 

^ 71-gt.CK ^Et.N (12e)2i ^Ara(155)^ 55* 2] ^Ah^T^S ^g^l ^fg^J-Qi-. 

^^g7h^ Emi = (13a, 13b. 13c)^ e^g Si2J SiM SlI^uF?! ^Iti" SIH,(^aO 

2K 71^(11 )# P-^ n-^ m^m^ 2^2^ SS^PI BtK,(aMsr) si PK,(5rfiEl) ^hrliM ^ 

^ttCK S7 E|-0|^(7)^^Ei ^SEI^ 71-^^ Si ^JAFSCh SAHTM ?!-^ 

ECR 0|S ^•■AH7|(2)2J 3[aQ|| oj^j,^ ^:^(9)^^y Qy^^ gja ^li^ai- 2!A|- HMOl ^^^IQ. 
^^(9)21- ^i-Af7l(12e) AhO|2J 71£|^ NeOI^2J Ssoj ch^^^ Ne ^A|-2J sM^g ^S^oF^IHI #^ 

[[f^^Ai, ^IMSEOII EAIil S-7:|(122)2h □^^^7^A|S, 7ie(ll)2J 530iIA1 M^KDI- CVD ^^gQ1 

£101. Dm^± Si ^^eioi ^g-^Q, uas^ 7h^2F 7h:ii7i- ^mm ^^H^ 

£101. 01 2|t^ MEEDF CVD Stj- StIEIOi Sufe gE£ Bim±) P(ei)M SJ■s§^^ 

SI ^^2[0I 

OI2h ^AIOIL 7l&(n)01l ^S£i^ 0^M5^ Si ^^°[0I e^AF7|(12e)2i 3faoj| oj^H 47H2J ^^2) Ne gj 

A^ 5A^^l:^. ^7lt!■b^2^ g-oi, oim 4;h2i ^m2j sAhgftfs si E^^g2i 4:!H2j (ino aoii 

^^t.^ ^'t.m tHS*^Q. Q^OL i4^7l g-Xld 22)011 Ai2l^ U[^Om^. ECR OlS ^^^71(2)011 2j^H ^^=1 
MB^^Ora OIIUAI^. 7|&(n)01l E^^l-^ Ne aAf2J OIlUAI^h Si ^♦■°|2J ^BE1D# ^'^?|A| Sr^^ Oil 
UAI ^, Ne SAh2J ^tl Si21 ::^IHEiljAi2J S7il 01IUA1 (=27eV)^Q 2»:0i £|E^ ^g 

liQ. OI01I [[fEK ^El-^Qh CVD01I 2]^H O^Mit^ Si ^•-^^01, g-Al(1 00)011 Ai 21- ^OL gl^l Ig 

HHt>^m S-lg Si ^E^EIP-. 01 gl^ lgbHt^# 7fe &^g Si ^•■^t-OI 

7ie(ll) ^1011 5|gg^^ ^i^^Q. 01 B^lg Si 3 53011 (111) 3^ ili-^CK 

4^71 S^x|(120)01l °i01A1^. e.UPI(12e)2j i||§aS. ^^2J SAF3(155)0il 21^^ ^AF 2:M2J QguHA^ 
y[ gOiUAl Sr^^QK [U-EI-Ai, 7I£K11)^ :ig2J 4;H2j g>w 0|2|2J ^^t^SS^EI^ OWLitl £JAf 
^E iAhEIAl Sr^^Q. Ql^OL a^A^71 (12e)^ SAh hM^^ 71^(11 )2j S^tT iA« ^t^^^ ^ 2i 
HHS, 7IS(11)24 4:g2J 47H2J gf«f^S^E12J gAF ^M^S 5goh?1l ZEAFSQ. OlOfl CD-EK B§§ 

Si ^^2,^01 715(11) ^1011 5^tm 

4^71 S7:|(120)D11 SiOIAI^, ^^A^7l(12e), oi-g §71(1)2] LH^lf AtS B^Q (10)2^ g-Qj 01^ 

01AI71 013011 Ne £|A^2J Ne 01^ h:M01I 2J^H 5&AH 4 ¥MS ^AI-OH 2J^II ^SiEIg 

01 ^'OIUAI Sr^^ 0111 M01, 4^71 5 2011 UEI-y! Ta. \h Pt m2\- gOI Ne 01^^e2J OilUAl 

OlIUAl 5;>^ E^IOISD, OIOH [C^EL OlM ^Um LH^OHAI^ Ne ^4AF2J :2 
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[A-7. SI6fe' A|D1l] 




Aiei Aie Sa(10)£F &Ah7|(l2e)A|O|0il Sf^^t^Q. A|e BD|(10)(HI SxIS SIEI^ 715.KI1)S 

lg2J n^^^E] &gg Si^S asm 4= 

7;il4^AID1l£h £h^«|-01 ^St^ g^*J- OISS, Ne SAh hMOI :?IS (11)CHI i^hsKAl^ £JA|- ^ 

OltHI C[fEK §*l(101)2f Dh&^CTS Si B«-ef2| 3ifl S^0| Si =2S 9ShS!Q. [[^ 

BAI, §19 ISHHtfg Si SOI ^jg 715(11) 9|(HI ^«i!Q. 

S7:|(121)(H SIOIAI^, uj-AI-:?! I2e2j JHg2:S, ^42J SAI-S (155)011 2J*H CHtHtJ- S!W *M2J Lm& 

4^71 S-x|(120)(HlAi2|- Dha^I^CT^. (121 )CHIA-1E. ui-M:7|(12eO. LH^2|- A|g 

^□(10)21- ^01 OI^CHXi::'! OI^HI Ne ^AhHj Ne 01^ ^m^^ 4^ ^ 

(A-8. XHI7^'AI01I] 

OlSL B ^^S2J fll7^AI01l(Hl UiE Sxll gSt^Q. MI24E^ H 4'AIOIICHI mE Sxl(123)2| 381 
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HHtfa CHS SS^I-E^ UHt»^l O^S ^'^^^ S^xlOlQ. 

Jil24EDil ?! ^GL 01 l>^^(123m atAPI(12e)7F §il (121) (Tell 23£)(HIA1 5^"^ 

im^rn g-^3i-oj, s-xi(i23)2i ^^i-^ ^^t^a. 7iekii)oi q^s ^3 i^iei-^^ xii^EicH> ^ 

S y\B{Um aHt*^^' CH§ SI ^^°tO| ^^EI^ 2J^^ I^I-gti-Q. att. CHS SI ^^^^s 

Ah301l CVD2^ ^01 SXia ^^SOll ^^H m\ S^EI^ ::?^St]-CK OIE^E^ CHS 

Si oj;i;j.3?|. olojoj ok^po^ HHt>^£j lAi-^Hoi Q^^g i;>^a-, 

217^1. y\BO\)M AIS a^Qj(lO) ?|01l S-^fti-D. A|g a^Q(lO) LH^CHI ^xj^! 5[Ei^ :^IS-(nO^ 550*c 
^ SAIttD. 01 ^El^^ Igth ^£SC|-^^£H^. 0! gSEWIAi^ ^E^ 31§ 

SiOj ass SiS tlMOPW S^^D. 0|2^ §A|0IL OI #^^| SOh CHS SIOI AIE §§°J 

tHog^EI EMS Si^S gS^^ 4^ SICK 

0:?(9)g 01 a hM^S a&EIOi, :?ie(ll)°J S9(HI SAftJ-Q. 

S aeiElDi, ECR OlS g'a:7l(2)0il SJ^H ^g^i Ne MEI-^OISJ OilUT;!^ 7IS-(11)01I S^t^^ Ne ST^j- 

^ mux\y\- SI2J >iiiiEigAi2j stii oiiuxi^q ^^^m gssci. 

CEfEFAi. HElHir^iSJ aslOI Q^g Si £2(HI eiSt^ ^gCHi ^gtlW. Si SXHOI Qgg SI 

59(HI 2J2tt ^^&il XHHHxIil^^A^. Q§S SI ^♦■^^{Hl :?loHA|^ Ne '^M^^m ^ 

^t} ^'E:?!- ^§9^ SSti-Q. Qlg SI ^^2} S^lHI ^iSti" (111) 3 

01 [[fEF ^XHSI-SE^ gM^OI igsj m^^^^^ \im^ Qlg Si ^^^^LK 

D^S Si ^^^^ 51 ij. ^01, 550*c^. ^, AIE ^S^^^Cil ^ti^i" S^l^ ^1 

^IQ. OlOll [Q-EI-, ^^^^2! CHS Si ^^^»-2J igCHI ^^E|^ ^^^^HS UHl>'^& QIS Si #01 A|E 
SS^^ ^'•g^FOI. ^^^f^S BHtJ=& QIS SI #01 ^»-7l e^^^ioi Q^g sj u|zhOj ai^^ ^r^n ^ 
&£IE^ ^^LK 3^, Ql-Sg Si m^S^ m\\ S^OI D^g SIS£^ ^^^^Q. 01 

Oil [CfEK (111) SOI 33°J StSSlTII HHt^EI^ HHtf^ QIS SI #01 

7ie(110 ?|(HI ^S^Q. 

□ q^LK e^'-^ei D^g Si CHiJOil 71^(11) Dm^± Si ^^^^e AI-^(HI ^Oil ^•■71 
§xl(123)S xlEiei-OI, ^^^2.^ m%^^ LFIS Si ^°^m 4: SiQ. 

££*_^> ^^-i:?! S^XI(123)CHIA1E, g-X|(123)2|- D|-^i-7|-7^|^. ^OIEE ^71(1)^ A|g ^Qi(10)BJ 

^01 B^t[7[ 0I^OiA|7| 0122J Ne SAI-SJ hM Ne 01^ ^M^^ ^A^^' ^ Si^ 
OllM MOl. ^'7\ i 20il EA|£l Ta. Pt^lF ^-Ql EEAhCHI r^fflEiHGI ^OiUXl ST^ 
°^MO^^Ch. [CfBFAi. DIM ¥:^He01IAi^ Ne EX[2^ E^ Ne 01^ H^CHl ^tH lizIHEillOl ^'OIUT;! 

btl^. ^^71 S-xl(123)^ Si yi^^-^i ^'^t[0\ ^^^71 5.^x1(123)011 °1 

Si 012121 mv^ Q^g ^'•^'■M ^'^^F^ 5:iE 7[^mL[. mm moi. gqAs 

m ^^^^ 4 ?iE SiEf-. it.^ 01 ^^011, A|g ^Ei(lO) ^^-ei^J M^^^LI- CHIU 

XIM 2l'e0i2Qf. Ei^OI. ^^71 S^x! (122)011 A1£|- umym^. A|g ^E-i(lO) iS^ 

^^^^31- ^"^ti mm^ °.mo\^ ^ ^u. ai^ ^ekio) 7^^hxi^ oi^2j ±m 

[A-9. XilS^'AIW!) 

Om. B ^'S^ :^il8^A|DllM ^S^^E|-. ^ ^'AIOIIOII CU-g S^a^. 7!Ei-(ll) ^ICHl ^^.^1^^^ HH^^^ El 
^^t.^ ^4^2J y^^PQIlAi SAh ^M^^ ^Al-^hOl 4^71 ^-^g ^•■^''^S 

^E^B^Ol. 7IS(11) ?IOii E^lg ^^^•■M ^^ofE^ ^^SEK 

0\m ?loH. ^•■71 fll4^AI01l(HI CO-E irxl(122)m AlgmOl 7ie(ll)^tHl ^l>*t;H^ UHtFH D^g ^^^i 
# 01 011# #01, Xil7^A|01IOil CClS 5x1 (121)M Algt|-01 BIS ^»-5ko^ ^^teh 

Q. 

n CH^OiL 7;ii8^A|O101l [[IE S^x|(120)M AI-golDj «HA|-7l(I2e)M M?\t^ 71:ir2J g^l^ §JA1 

iAI-M ^m[0\ 2!7^i ^^^^^^^ HHt^S El^g ^ISi-e ^^^^ ^'■71 Sxl(120)H 
oHA17|(12e)M DAI ^^^[H 71^(11)^ 7|-^ef3Ai ^JAl hMM 71u10I. ^•'^'■M ^^^2.^ 
t^Si^^. 7IB(11) ?|011 Big ^^^'•M S^^' 4^ S^EF. 

□ ^LK 715(11) ?10i! CVD ^21 ^•■^011 ^tH 21 Ai 0115^ E^ ^^^^2] Ellg 

^ ^^^1- S^x|(123)M Al-m^hOI ^^71 ^'^^m A^^^^^ m%^^ CHg ^'■^^M ^^i-^i- Ej- 

01 El-Al ^^71 Sxl(121)l M^t[0\ B^g 715(11) -1011 E^^g 

cciEiAH. ^ ^AiDiioii mm i>'-saiiAi^. 2iAi ^i^t,^^^ mv^ ci-ig m'^'m ^^ti °. 7i5(ii) 

Oil e^g ^^^''M S^tj-EK 01011 [O-BK 7IEi'(11) ?ID1I £^§g ^"^m OiQ^ ^^01 ^XHolE-i 

£1E. 3 ^^oii y^g ^^"-^j ^^011 ym^ m^m ^^^t>f£^ mv^ Dig ^^^^oi ^xieih 
g u^oj.o| 271^ ^^01 sp^^iTfl itKiAi sf^Q. E^lg ^»-5[s ^^51^ Bnm 

ol 4^tH^m ^^HE, ^&ei ^♦■^••m aOI 71^eiD. 

01^^ mm. 715(11)01 st^oi oiy a^'-iiioi7iu, 7iekii)21 isoii ^ms i^^hsioi a^Ei 

01, 7I5(11)°J :ig ^^mM S!A1 5gm>ll ^Alol^ ^01 OiSs UH S21Sj 

OIEK 7;il25E LHAI ;^127E^ 0\lit} mm UEiyi E301EI-. 
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g ijiUl^h Aie(170)^ iSOj 2:7FX| ^^ti^^S^EI Ne iAh£|^ ^•"EHM U 

E^uj Qi-^^oiQ^. Xi|25E01l £A|£! 31 g-QI, A!g(1700:?h S^'-Sil^J ^EH^ Aie(l70) H XRfl 

fll26£ 7;-||27SE^ bh^a S^tlSHJ 73I^S§01IAi U[^B. ¥7;B(172)M Ahg^hO) 715(11) ?|(HI 
BIS Si ^'■^ii >d^-t|^£S ^^^fe B7<IM ^H^i^^^^ UE^y^ 3E3£0IQ. Om^^ SES Wi^-^ei 
Si ^^°^(174)7h AFSQil 71^(11) ?IQil CVD ^^^(Hl 2JtH ^^SQ. 3 g-S(123)M Ahg 
§hOj SiOL, ess erSOiS 01-^3 ¥M(172)5J mtJi Ne hMSS si ^»-5t(174)2J 

igOll >i3!og 5A^e^01, m^B ^XH (172)21 79 OfEHOII ^gtf2:5 IIH*^^ QSS SI ^^Sf (171)1 

Lmm. &7:i(i2])M A^gu^o^ di-^b ^Mi]7Z)2\ :?^m mm m.^2.^^Ei Ne SA^^ hm^ 

Si ^^°|(174)^ ^"-^ SSOil 4^^^^ iAhohOI. ^^^tJ^H^ mV^ QIS SI ^■5|(17l)e B^S Si 
um^o^ 3^h^CK^1!27£). OIUH, 4^71 U[::!::B. ^XH(172)^ 71-XIIl °17| Ull^Oil. 

^7;H(172)2J HAIEIOil egt^ St^SS^EI Ne £JAF21 2:MSS #g^l iAhtlAI 

Sr^^Q. 0|(HI CLFEF, Dh^H ¥XH(172)£J ^^3^ HA1EID1I ESt]- ^^01l& eg§ Si ^^^^01 SSEI7I 
OigCF. 

HEiLK BIS Si ^^^l-OI ^StlAI Sr^Cidj-SE. Ql ^^Qil^ m±t} m^^9L^ eras Si ^^^•■oi 

THIStlHS, 5HBICH 0\^^2[ 2!7I^ ^sH m±tm 4^ ^O. 

21 aAI^»*pni- ^'xmhi^ ^01 HHj-^uHIF. 0! S^OiL ^"-eiogoj ^s|.Q| ^Hkg^^og ui 

tf^ CHS Si LH^Bl gsai ^So|-7:i STU <^*l!5yHS, E^SS ^s^o^oj 

m BAIZHH aS^WI Sltl^^ 4= SICK 

IA-10. fl|9^AI0ll] 

OloK ^ ^-SBJ ?;il94'A|D1IM ^St.f-CK 
[A-10-1. g-X|2J 

^I28£^, B ^AIOIIQII [Cfg &xl(124)21 75EM UEI-y! SB3E0IQ. S-xl(124)^ Aj-StHI 

7ie(ll) ?i(H DIEI ^^^1 0|-M5:ii, QIS ^^^tfS^ HHt>f^' QHg s^ef^ e^S ^^•■2:^ 
^E^oj-Ol, 715(11) m\ E-lg ^"^m ^So^E^ S^xlOIQ. 

i^^7l S^Xl(124)^ ^Uh:7|(12e) CHdOII ^UM(160)7^ ^Xl&Q^ gOIIAi ^^71 S^7:l(]21)2f Qh^Q 

^ ^^^1 ^»-A|- °L|M(160)^ Aie aQI(lO) ^xltlCH m\ ?lxltj-Q. AIS ^Q(IO)^ 

715(1 DM 7FSof01 H^fE:^ ^Alol-^ e|Ei(D|EAi)M ^HIt_CK 

(A-10-2. S-W ^LIM2| 

umm. ^^ym uiai- °lie(160)2i i?i£^ ^^^m ^st^D. ?:ii29e xhsoe^ e^e,"- uui- 

SLIM(160)°i UE^y! gE-^EE ^ HE^BEOILK 7;il29E S SflSOEOll EAIS SJ-A^ ^LIM(150) 

^ B§S SI 21- DOIOeE =?2:m ^S5^ES ^f-AI- ^L|M(160)^ ECR. 

Q\s. ^^y\{2)S\ D]s. S7(9) OI-EHOfl, ECR OiS ^'^7I(2)CHI 2|^H ^'4S£IOi OI-EHS ^ 

t:^ ±M2j ^Moii uHxj^iD. 

ohAh ^Lie(i60)2J 4^M(HI^ ECR 01^ ^^ah;;] (2)CH| Ai g^^l SXFhM^ /j^JJ^S^ xj-B^I-^ 
7:Hi1l5(164)OI ^xl^iCK «!-AI- ^UM(]60)^. a^(9)2l- 7:HB15(164) AF0I2I 7iBI7f ECR 01^ 
^7|(2)^^Ei 01^ ^MOI ^E^^^-^L^I TiEI. Ojll mO\. 14 

cm £|E^ ^n^L[. ^. 7i2j g^oi izMOl X|"if|l5(164)(HI E^^^E^. ECR 01^ ^^^71(2)^^ 

E-I2J ^Ah HM21 ^^m\ CHoH 4Sej ^^1 CH^:2^ ^B 7^(162)01 7:fSIEi-(164)(HI ^^&Q. ECR 
01^ ^''^71(2)^¥E-|21 ^^(162)^ E^HAIEI- mi^EICH 0|-EH^ ^Ei^CF. 

01 Xl-nil 5(1 64)21 Omm^ ^^A|- g^(166)OI mt\^L[, a^A|- ^^(66)^ 32121 CHg^OI S 
AF ^M21 Slxjoh^ 4e tl2!CHS2| ^EHM ^Jl. £^^2J 4B^ ^»-^^ 47H21 79(162)21 

be Oh^HOli UHxI^lQK Oil I'fi^ Sl^DI. ^'«l^2] ^Efj^ E^^l ^ SiQ OlM 4;H21 

o|;g.oj ai-AhM^ ^^A|-S£:^Ai2J W, ^. 7a(162)S WSFti" SAF2J hM^ 

AF M^(166)21 47H21 ^SCHI 21^H ohA|E|01. e^^S^^EI ^OiS ^^tlM tJ^H StS^F^ 47TO SIAF 

OlM 471-Al £JA|- ^'21 E^SOI 2tm^2L^{m^^Si^) ^^[HE|^ ^-^h yjOIQ. OIM 471-AI 

-^^^ in§¥xi(ing4^E0(i68)# #]ii-thssMi, ^tsi^tfoi ^^^Si^ ^mm sieioi, m 

21 at-Ah71 ( 1 69 )011 ^'^^ a kmL[ . 

mm 16621 S 53£g^Ei oi-Aj-S- 1691 ^^H SAh hM21 ^M21 y^t.fOI ^^Aj-^i-SS glElE^ 
jng ^XB 168^, ^ ^^SH^ °»-1011' 4^ °JD. glAh 2:1^^21 ohAh M^(166) 

S^^El ^i-Af5(169)# t^ahTll glA17|E^ 7^^' &^7i inS^XH(168)^ SAIS 7l#e A^g^j-OI Xi\ 

OlM 4:?H2j «|M7|(169)^ EF^'2] 715(11) ^?|OiL ^^•■71 (166)21 EHil^Oil 4^21 s|3 EH 

gOI OI^OIAIE^ mtl^U IX1130E^ *| ;H2J «hAI-7l (169) BM 7H^^^£^ UEM ^OIEK Ez.^ 
XIISOE^ >'H21 e^AI7| (169)21 1/2 ^^Dfl SAhShOl 331(Hi 21tH 9/AI-S *»-7|-A|21 aA^ °i- 
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S UEHd! ^OmU. 2^2[2J «^A^:?l(l69)Dil gJA^tt ^IAI- n^iej OHA^gQil 2J^H DAI ai-AhE! 

:'F5Hxi^ sts ^iStKih. Q^oL gti ^'t.mM. mm mo\. ss- 21 ejAF^^o^ 

lA-10-3. g-xl(124)°J 

:^128EM m^t[o\. 4^:71 s-xi(i24)Ei ^^^e ^^^^Q. :'ie(no^ ohgs^ di§ sia (^g) 
i^DiEicH. m\ {mm.^2i^ qis si ^^^[^) bis si ^•■ 

51flH^, :^I5(11)01 Alfi ^□(10)£^ a^AI- ^L|^(160) APIOil S-^i-^HIK A|g ^Gj^ 10) LH^Ojl 

3 §IE1^, Aie, :;i2-(n)3l- El-3g Si ^i-"!! 550*cBJ ^AltJ-Q. 4^71 S-x|(l21)SF n[^0[ 

AIS, g^S ^ gj^ Eroi^(7)S^E1 ^aa^ M^S 7F^^U SWMEF struts 3;=^^ Ne 

01l#mO|, 55* 2] hM^S.^ sai ^^iSM SAFzHQ. OKU, AJm Ne SXf ±# SM2J 

gJAh^*tf^ ^^1* Si e^gej 47H2i ^^y^ ^« ^§3, (11)3(HI 4^^tr 471-AI 

^tfoii cH^s-Q. (121)011 Am □j-sr:?™^. ecr ois g-a:?i(2)oii ssei^ Ne mE.[^n[ 

21 OilU:^!^, :71S(1 1)011 Sg^F^ Ne ^:^h2J OilUAl:?! Ne aXhSj SAhOi! 2Jtl SI2I rJifflElgAISJ S?ll 
OlIUAiaEl- ^^711 El£s ^gElQK 

olOil im. ME^H|:62J a^ioj eus si ^•-°'-qii ^gaoi, eus si m^^^i xgoii 

2] Si SA^MOI, El^S Si Ne ^JAi- HM^l gjAh^»t>f011 ^^t} i901 ^'£71- 

OI^S^ XllbH^&Eh. ^, QIS Si ^SKHI SJa*]" #01 SIS liSHH^^e EMS Si 
ms.^ S^l-^EK 

Ah^jj^h Pi ^OL Q^S SI ^'•°'-01 550*c. ^. AIE ISM iSS^h^QII g?!^ 

EK OlOll CD-EK EH§ Si ^^°»' ?101l BSS Si #01 A|E ^"-goFCN . B^S Si #M 

E^^S Si ^"-s^BJ tPtH ^S^tlE^ ^Sti- AlZi-OI gSFEj- ^(HL Eh^S Si ^"-^^^J 37^1 S 

^01 e^s Si BShSEK imAi. mm^ mmH%m &3s si #01 :7i»(n) ^loii 

^^^Eh. Si #s (100) 301 3^21 i^Oll L^a^lE^ UHt>^^lEl. 

XII29E01I EAIt^ 55*C2J SA^^^^ MB B7i ^j-USJ Ollg (169)21 uh^pg ^ig^l 

mW^Si^^. BIS ^^^^2J ^S^3S0fl im SSEl^ S212J ^Ah ^^ES 7IEK11)0il Sti! 

EEi^h^ ^E 7[^mn. ^^7\ oi-ai. m^(166)oii 2ji^h ^-45eih^, :?ie(ii)2i ^011 m 

D uUF:?|(169)£F uhA^ M^(166)2J CHg^ A|-0|21 TjElM ^^Bl SltJ-^^^jtl , StI 013^21 

:?ie(n)M ^Ai-uh^ ^5. :'i'^di-Eh. 

[KFAi. ^^:?| S^x|(124)01l [[f^3, ECR 01^ ^''^:?l(2)S^Ei ^^E|^ ii2] B3SEh ^iil E-j ^ 3 
:7IB-(H)^ 2x^1 531 ^J^^^ ElAF^'-^j ^^^^^ 5^5h7il Z^Ah^^ 4 2^EK 

iH^^m ^"-^ :?isi-(ii) ^1011 ti^^i-^ B^s ^^^'■M 5^oFiiE E^sio^ ^^ai-^ 5:101 7[^mL\-. 

Et.L xm£^(164)(}il ^^£1 4:iH2i ^S(162)2j :?H^^£^ , ^3(162)1 # 

4:7CT gj ^m2i ^^^^^ zs^oi-^ aoi y^^mu. oioii cu-ek ^4^21 s^^ohai 
y\B{}])^. S30ji ^h^HAi^ 4::'hAi ^ ^^^^2] m^s.^ ^ s^q. oiip mo\. 47h 
Ai yj igM2j ^^tm ^ SiEK oioii lcfek i2g^2j b-^s ^•■^•■oi 4 

SiEl. 

4^:'! S'xi(i2i)2F umjm^. ^^oii 2j^(i ^afei^ aw (168), iss^JiKieeo ^ "i- 

AP1(169)2|- ^^M ^L|E(i60)21 Z»-Z,^2| ^iQIE i3^, ^lilEigAIQll ^^1 ^^°|SE1- 

OilLiAIM i^:^^ Ta, W, Pt BlOi^Ef. <y^5jo^^ ^^y^ S"?:! (121 )011 A1E1- Dj-^H 

ym^. eLW ^LIM (160)2J tn-qi],^ 3M01^ SiEK E*]-, Sj-Ah 

SL1M(160)2J ^XH 2|^»-2J :?foHA|^ 01^ E~£JAf ^^oF^ cl^taEl- ^TiS gl^ 

[A-n. 7;iiio^Aio)ij 

UEi-yi sesEoiEK oi s^xi(i25)^ :7ie(n) ^loii Eh^s ^^'^m ^s^^^ ^aioil oi^m ^ 

Al iA^5|■01, Sg-^ EUS 3^^2:^ S-^S ^^HBrhE^ ^^£!EK 

OlM ^lei-Ol, §7:1(120)21- U[^0[Xm, §-xl(125)01l °101A1 3ti1 (8)^ gHs ;7|.^ nWl 
^(13)2F 3SEIEK 3?^:^:^ 7[:^ Ml ^ (13)M g^H ^^ElOl, lEhZEDl CVDQII 2i§B 
:liS ei2J i^lEKll) ?|CHI S^^CK WISIEOII EA1£! ^'AllfflOij A1^ 37H21 KOI 

g(13a. 13b, \3c)y\ ^xlSEK 01 §xl(125)2J QB m^^^ ^^7\ Sxl(124)2| SAhuj- 

Sxl 1252J §<srs Q^2[ : :fe^7l Jil 6^' Al Oil Oil AM ^^[tm. 3^1^(11)^ EUS Sift (^S):^^ 
M^^\0\ 71^(11) ^ICHI EMS Si ^^^^-01 *^^^^iEf]3 71-St.CI-. ^^g:?f^ EfOi^dSa, 13b, 
13c)^, E^IS Si2j z^R 113 Sil T^ll^epi ^l*^ SiH,(4'^^):?|-^2K 1^1^(11)1 P-^ ^ n-^ 

MS 2,^21 ESol-^l ^lE!- B^K.(E|S&-) S Ph,(5^a) 7[:^m «3*tEK gqi 

EmiE(7)Si^E1 Ne yy^jy IEIEDF s5bH(4) LH^S ^S^IEK 



10-0251035 



^^1^1 SS ttmi5(13a, 13b, 13c)S^Ei 5Sa S^§:?^^2J■, ECR 0IS^-^7I(2)(HI £Jo|| g-tf 

a Ne OlS Ne £171 H#01| SJ^B, i^OilAt MEFZEOh CVO ffl-gOl StBEIOI, 

0^=5A. iji^oj sj Hi.ai.Qi SSthQ. 

ECR Ols ^^45:?l(2)S^i OFSHS Ne hM^ Sj-AI- °UM(1600^ 3,i-g(H| 55" ^ S 

AR^M 47H^ ^^^fOilAI 7IS-(n)2J iSOil g^tiS SI 2x-il SBOII ^Ah^tQ. ^'•71 

Sxld 20)011 AiSF □F^^:?1-AIS, ECR OlS (2)Qil ^^H ^^El^ MdhZSD^^ OHUXI-, ^^7\ AJm S 

^2] EjAI- (HIUAi:'h SiOil CHti- OlIUXIMQ ^^JE^ ^§SD. 01011 [KK ^E^HI^SJ g^0| ^^E! 
^ Ohgi^ SI ^^sioii ^gtlCH, MESDh CVDOil 2J^H Sg-tl^ OhM^^ SI ^^^tOi gl^i ^gUHl/^ 
i;^^ E»-l§ Si S^i-^iQ. 01 l§UHt>^m SiGj 

^^7:1(125)CH1A-1E, u^AI- °L! M (160)7F A|-g£|CH . ECR Gjg ^^iS:7|(2) S^EI g ^^-^i-^j BSSQ 

^^o^ ^^tm ^Am^ 201 ^, iw\5^m ?\i.n\m\ ^^^^ b^s 

[A-12. Xlin^'AIOIIl 

Omh s «^aoj xiiii^AIOllOil [[FB ^^?^I(126)M ^St^Q. 73132^ LHAI ?;il34£~ ^»-^^ B ^AlWlCHi [Q- 
e Sx|(126)2i AI-AIE, SSE 51 SSEOIQ. 7ai32H LH73 ?a34EM Siol-Oi, (126)SJ 

01 s»(i26)oii 2i0iAi^. ECR ois ^-^71(2)^ 4=g^s ^xiEioi. :?i&(n)2j agn g 

tStI am S3ttD. ECR 01^ (2)011 HJ^H S^tlOj :?IS(ll)2j igoii 

Eg^l^ a^ SSOfl "j-M ^UM (180)7h ^xl^>Q. 

9^A^ ^L|JE(180) LH^Oil^. ai-Al- M^(186), :^1E.K184), iIlg^XH(188) S «|A1-7|( I90):7f 17^^ 
S^M CD-Eh ^:KF5^og bHxI^Q. 4^EEIg^ ^EHM i^"^ &|-Ah M^(186)g 3?:i°J ^^IS 
tl^i/^g&LK #;i(9)2|- Oh Ah mm (186) A^On TjEI^, ECR G|^ m^7\(2)^^E] 01^ 

^JA|-2J ize:^^ SSh^F^m ^Mt-t- 71 EL Oj|M MOl , Mcm^j ?\E\y[ £|E^ ^gtlQ. 01 Oil 
[[fEK 712J SAF^l HlOl o^A|-^^( 186)011 ^^^i-Q. 

X-il35E^ ^Uh Mm(]86)2J ^^^m UEFyi I^EQIQI-. Xil35EQ1l EAl^l ^2\- ^OL ^^(186)011 
SAhtl £iA|-2J Hl^ M^(186)2J tl^lOll ^;^H 4=gE(HIA-l L[^2^ ^^^^^ ■ii^i.^^LK ^. 
^^(186)^ StSe [Q-EI- ^21 B301 ^j/j^jo^ ^e^} ^eH^. l7:f ^^H^ n 

nmB(m)M sxi- -^^^ ing^?;ii(i88)M ^si-m^Ai. 3ti!^^>=oi s^^^i 4'- 

71 iilg^X||(188)^ iilg¥:^B(168)2f ^Amn ^^^CK 7;1135E2J ^Elg ^EH CHi^OiL i^i-^l 
0fAhMS(i86)^. OllM MOi, 7|g, 71^ ^EH# 7h^' <^ SID- 

7il32E LHAI M3A^m Ej-Al S^^ofS . Hlg^;^!! (188)M ^Hht.^ SAF Hi ^^^^ 4=S ^'%^m COEh r^^H 
H ^EH# S-x|(190)0il SAI-tJ-Q. ^^AF &xl(190)Sg ui-Ah^^ ^mt^ ^EHM 

D. GlOil C[|-EF, ^^•^^^^l-^ SAF ^^71 StAI-^OIlAl a^A^E|0^ ^i^^l SlTEIOi gtSljS 

^> 7i£i-(ii)2i 2x11 ^"-^ S301I ^^^^ ym^LY, q^lk i^^^i gt« oii 

m mO\. 35- °J SAh^ISS 7ie(in^ a^Oll SAhSCK 7iI133E011 EAIS ^ ^OL ^Ah 
SSM CP-El- HHxia o^Af- M^C186)^S¥E1 e.WI (190)31 hAl°J 2 AilM^ ^XH7h ^7:ISE:K EOEI-AI. ^ 
Ah^ 35<> °l SM^^^^ Al^ otfH^^PH^ 2^^'^OIIAI 715.^11)011 ^'A^^^E^. 

^^2} SAh HMO! ^'-^•■Bi ui-AI- ^^(186)01! 2JtH <^^s^E101 71^ l7:fS^^^ ^'<y^hE^. ^M- 
M^(186)S|- ^i-AF7|(190) Al-Ol^l TIEIP #^o|-7il ^gl^^S/>*l, ECRGI^ ^'^7|(2)^^E1 gSJ 

BSMQ m^^ u ^m s£^ ^mii ^^•-b] s^oii gtssm 7^^^ 4^ ^a. 

^^71 2^:^1(126)^ 7|£.Kn)# 4=goh~ AIS l^a(niEAl)M 01 Aie 4g 01^S^:^|(n|E 

Al)01l ^^H 4^S^£S Q\m%' ^ AIS 0\lit} CCfEL 715.^11)^ 

E^ S^OII ^^t.KSmf^) ^^t.^^^ OietJ-CK OjOll [CfEK 7IB(11)M ^ 

Mt\0\ 7IS(I1)2J 2x^1 S^Bi iAhM ^ 2iD. 71S(n)2i ^MOIl CHS^ioj :7|5h(ii)oj 

S!A^ SM^S 3gei-7il SAh'^^ <i 2iQ. 

SA|(126)^, ^^7! S:^l(120)£|- SAhohTiL etg7|-^ KK]|^(l3a, 13b, 13c)M ^Hlol-01, 7I5H(11) 
^lOll ^•"^•-e m^mH. 01 ^••^t-M E^^g^S ^?ch5|og SS*[Q. Qi^OL AjS ^EiOil 

^> ^^71 &xi(i2i)oii Am um7m^ t\E\7[ ^xieioi. 7iEi-(ii) ^101! Ah^oii mm^ 

B^S ^•■sio^ ^E^^J-QK 27hAl ^A|-2J HlOl 35° ^ ^^'E^ ^'M^IH^ S|-CH ^^%f01IAi ^AF£| 
71 UHSOiL 7ie(ll) ^1011 SSEI^ 91g H^JSJ (110) aOl 322] iSimsj^FE^ UHti^S 

a. 

UUF °L|E(i80)^ ^ixl ShTilfil- a]-Ah7|(19G)y ^^E ^^1112:^.^1. (110) 3 01£n 1S301 
S3I11- QSh^hE^ ^^^le ^^^^ ^ 2iQ. 0\\m mO\. M^(186)^^^Ei u|Af7l(190)g 

cjAI- HlEJ S^'^Ol 90" E^ 180" 2J Z|EM OI^E^ ^Q\5. 2AI1M2J ahAf SL|M(180)M 
BHxiem, &AI- °L1E(180)S^E1 715.K11) ^1011 SA|-5fe HpEI gAF^^Ol 55" 7F tlES b|A|.7l 
(190)2J SEH2I- ^"Vm (100) 301 I15S^ 53011 U^mi-TIl mV^ ^"-^^fi 

□ ^LK ^hAF M^(186)^^^E1 o^A^71(190)M SAf g^^OI Ai^ 120" BOIEIE 

§ 5j01E 3A1IMSJ StAI- °U^(180)M HHxI^W, °UM(18G)S^E1 m\ ^Am^ SAI- 
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:hM2J SM^^Ol 70** Jy^^m (190)2| tifflSh g»tfM ^Sth^S^, (111)301 5331- 

U&?ei->il HHtf^i a-lS ^^m- <^ SiCK 

^^A^7|(190)a^ «^A^ ^L|^(i80)^ iS^, ^i-B^SQ ^^ililEllj AlOi] Qi °' 

?11 OllUXte 5;>^ Ta, Pt eSf Mg^ °^eCH^Q. u^A^ °L|M(160)2J ^ ^ 

^H^ i3g ^^^^°J i32h §^tt El-^Oi^ ^ 2iQ. St.^, ^i-Ah ^LIM(160)°J ^^2|oj a 

3^ :?hoii7^i^ 012 ST^h His =?^o[^ a^^ach a^i a-st.^ mm^ ei-Moi^ 

[A-13. fl|124'A|01l] 

OieK B ^^S2J ^1M2^AH}1IWI [Q-E S^X|(127)M ^S*^CK ?;il36E^ ^ ^AICWIOII [LfM S-xl(127)°J ^ 
UEl-yj AFAIEOICK Xm^m EAI^i 5:1 aOL S-xi(127)^ ui-Ah °L|M(191)M ^jiUltMIK 01 
SfAh ^L|^(i9i)^ 3201 oi-Ah (186) CHdWl §3 ^^(electrostat ic elect rode) (196)S ^^^U 
^ gOllAi «^A^ ^LIM(]80)2h QEQ^Ql ^901 SiQ. S^l 2!^(196)CHI^ §^ SAf- H 

M CHi^CHI 01^ hMOI ^Ah?j-Q. §^(9)21- g^i 3^(196) AF0|2J 71E|^, ECR 01^ ^^^:7|(2)S 
^Ei 01^ g^:?!- Ti^ §^ ^JA^2^ ^^^EIA| nCH^ §3 2^(196)(HI SAh^^ 

4^:?! 3^(196)011^ ac 39(197)01 ^xj^iEK 01 ac 39(197)^ ^'gtl dl-OtOIr^ 32^011 51^3 
§gAj?1 KFe l^Z'm §3 2!^(196)(}il g^t^E^. 3 ^HK §3 3^(196)011 gJAhol- 

^ OlS 3:?IS2J 9\M ^i-(HIA-i OlEi ^^^9.^ 'li^^^^U. 

0IQ11 [[FEK 1^^:71 §7:1(127)21 ac 3S(197)CH1 ^tli kI-^ ^l^'-Oll ^^H 01^ hMHI apbhoi ^^£1 

HS. 7:HS-(184)Qil El^H 7:FBEI^ ^^^^^^Sl 01^ {i^^m ^0\tm ^ Si 

EK ECR 01^ ^^^71(2)011 S^El^ 01^ h1 :?IEK11)0il BiSf^^^ Jm 4= SiEK EI^OL 
ac 39(197)011 ej^H Kf^ 32;bi ill-^M. 01IM 4^2,>-ni- ^EH^ 01^ 

[A-14. XHB^AIOIl LHAI X-0 l2^A|01|2i asWI] 

(1) ^^y\ 7:-il64'AI01l S 7;illO^AI01l01IA-l^, a^M M^(166)^ ^EH S "hAF:?! (169)B| HH7:i:7f 4g tl3CH 

e-^S "^^'^ Ig^iOll CCI-BL Al^ EhE 2]AF^^^^ SAF^j-^ HMHl ?H4=M SBl 

^ 4 oiQ^ uy.;^,. «^ (166)E1 ^EH^ 9^ ^EH2|- ^01 ^l3CHi! g-^'^S ^l^jl S^CK 01 

OK. ^mm 9ai ti- :?h^ ^^A^ m^(166) °m Ahg^" 4^ s^q. cd-ei- 

A1. B ^"SBJ SxlOII CO-EL DOIOhSc 7^ 012121 e^S ^^^^ 4^ S-i^ t.^ 

B^S LH¥011 EhtJ^i- HHtJ^M ^'■^ E^IS ^•'^''S 4= ^EK Ei^OL ^^^^g 

^'2J2J ^g^iCHI IWXm 4^ Si^H^ siOll Mt}^\X\ S^^DI. 011^ 101. GaAs ££ 

^ 6aN21 Big ^1°^^ 4= SiEK 

(2) ^'y\ MBUMm ^' :^1MO^A|01I 2|2|01l SiOIAI. 'S^2] art>^^ gieh^ iIlg¥XH(168)^. 
b|Af M^(166):2^^E1 ai-A|-:7| (169)^ tmi-^ 9 Ah hMSI EH d OIL SIAh:?l (169)011 ^WEIOl 
7ie(11)^^ t.'^F^ SAF ^M21 S^Oll ^"-^l' 4^ ?iEL EI^OL I1S^XI1(168)~ 0(M 3521 °F^01I 

A^ols.l ^ oiri 
bd s -r ^ t-r . 

S-xlL1l^ Jilg^^[l(168):7h ^:^IEIAI STl 4E °iEh, H^LL ^'Xm iHg^XH (168):?[- ^xl 
El^ 3^011^, e^Ah M^(166) ^' «i-A|-:?|( 169)21 ^EH %1 HHx| e# SgSFTII ^gol-Al STUS, 
:?ie(1 1)011 CHt.^ 9Af- ^M2| SAh ^^tn §^'ai-?11 ^g^^ 4^ SiEL 

LHe^ ^^71 Tillll^'AIOIl ^ ?;il12^A|Q1121 jng^?;H(l88)0il5E ^isEiQi.. 

(3) 7:-ll4^A|01l LHAl 1 1 4' A| Oil ^•■2^011 SiOlAi. ECR 0|s^^ah:7| (2)^ ^7;^ ££S S« ^ 
Af hM. EhEig- ^'^^fe E ^' ^^^9^^ mm ^ SiEL OlEiz/ 9AI- 

El-EI^ ^^^51-^ ^^"459^ Omi 4^S^^5 ^gJ :?I-^5|-EL §^ SAF EhEl^ gOI 

OlEI^I- g ^•■^«901l 21tH ^01^ 4^ ECR 01^ ^^AH;;7|(2)e A^g^l" OI-^^:?^AI^, 01^ 

B^UM9\^ ^a-l ^'S^ ul-Aj S^^^SAi ^3 7ltK11) ^1011 E^IS 4= SiEL 

(4) 7;i|4^Ami LHAl i^il 1 2 ^ Al Oil 2J Zl^^Oil SiOIAi. ECR 01 S^^^:? I (2)^ ?1I0IA1 ^ ££~ ^h^EB S ^- 

a Ehe OI^^-AHojog i^xm ^ SiEL 3E1LL 01 3^011^, 45^^' 0|g hMOI 0I^# 
Ami21 g3:?iaii 2Jtl Sj-^-^Oll 21^11 S,»-AhEI01 Alt/^OI ^oiaih^, Ol^e g^t^ul-^ 4=e SE^ 2& 

^01 01^ 3^21 Aitf^M g3Ai?i^ 4^Bi ^^71 ois Hi2i gsoii ^•'S^h^ 301 bm^m 

EL 

^tL :?iEKii)oi mmi\^ 01^013 g^oii^, :?ie(ii)oii ^ai- 3tiS AitHe^^ 3oF7f ^^-^ei^ 
^'7imy\ ^\t[o\. Q\^m ^mm^ ^Bm 01^ h#2| s^oii ^•■EJth^ 201 uhg-^'^FEF. 

OIL 4^:?l ECR 0|^^-^7|(2)M ^dlt.!- 4r:?l ^'AIOIIOII CO-^ 5xI011A-1^, 01^ hSM gS^I-A|?|& 

4^e0| SiOlE OIQII 7^J)|.° ^EH^ oj;^^ ^ o,Q,. 

Ol^e g^tFAI^I^ 4:E^□I Jil12^AIDil01I fOM i^xlOll ^xlEI^ S^OII^, §3 3^(196)2] O^eH^OII 
^xlttEL 

(5) ^AlWIOllAi ^g^i- ^ iAFS^Xl^ B^g &X101I ^t.^EIAI ^^^D1. E£ 

cm ^^m ^^21 ^^^^oiiai 7m^ s-xioiie ^gi' 4^ ^ei-. ^ol ^'y\ ?:ii9^Aioii lh 

Al J1I12^'AIWI011 5EAI& ^xib ^^21 St/OIIAI [H3^ ^'^^ ^^tm ^Km^LW ^t.' 

mo. 
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(6) ^^^1 7314^ AlWI LHXI Xi\]2^Am SiOiAI. ^••^^01 m9} ^01 ^••^OIIAI ^"-EHei 

N(i'^)e s^tHi^, 4^:71 jws^m ^ SiQ. oi g^on, i^^^i 

[B. Big «|°^ Q\^ Em^ei B^S ^"-^^^ ^Sa- ^'AIOII] 
[B-1. 7:ill3^'A|0fl] 

Si Big 7IB(102)^ Si^m ^±mD\ Sid ^ni04)g ^iSttCK S£tl. Otil gOi, CVD 

Oil ^oH Sia ^^(104)?|D1I 0H5:6 Dig Si ^'■^^(]06)e ^^^j-QK 

SI ai-SKiOB) ?|Qil Si(t S£~ SiaK,^ (108)# SStI Chs, ^^^^ (108)# OilSoh 

lillOllj ^g ^n^^^ 7\n^ ^AIS 5SB| ^HEIiKIOil Hj^H 4:t§£li:K OIUH, bi 

0o AjEH^oi Qjig^ ul-^ :i:g2J EHSM i:>^ D^^KXHe Al-g^hOj ^tSEICW, big ^011 ai 

Al^M XilTiM ^tlt-^Q. Qlg Si ^^^^(106)21 TH^Oll b:ga ^ 

^itl El H (reverse sputtering) g-g^S AllgSQ. 

§-x|(101)# Afgol-01. fli 39E01I £AIS 2 ^01, ^Sl E^IS 
SSOil Wt^j^S ^A^ CHIUXIM Ne ^#(110)(H! ^^H 4^:?! Si E^lg 

71B(102)^ Sx-il ^'-^ 53g ^AFtHIK Ne aXj-^ ^A^^ UH Si ^••^''(106)1 ^^th^ 

si2^ Qi-^axiKiosjM ^^oi-^ a^: soiiAi axufg i;>^ siaa ym^°^. Ne ^Ah^ ^af 

A^:7j Si y'-°]-(106)^ Dj-^lJ^B (108)21 7W^m loilAlB Ne ^JAh HMOil >:!|EH?5iog ZEAI-^QK OjOil 
[[fEf. Si y|°j-(106)S, Xm^n £AIS 3 &0|, DI-^SXH (108)?:] 7H^CHI ^HS^I-^ S^. 4^:?l^i- 
^g S^OilAi, gl^i Ig «Ht>^M Big #(n2)S^ ^^^^Q. 

3^. 7;il41£Oj| SAI^l 51 ^01, □l-::::^^JH(108)M ^'"^ ^<:l^5^5^01 <y-t|-°|(lM)# ^ 

st^Q. ^^»-^^^, o^M5:^ Qig "Mtmm iwti ^i-g^s^ eig gcHi ^^^^^ 

t^D 2^5dH HQ. mRM. Dig Si ^»■°'■( 106)^1011 ^B {^-m^^dM) Big #(112) ^ICHI ^21 

>l^^^°^aD 2-EHH §H ^3D, 

Dgoii. >L^m^^(n4)2J sge o\mmo\. im^m sais ^ &oi, sig e(ii2)2j 

higAl^iD. OIUH, <1^5^^^(116)^ Si ^•■^^(106) ^jOll y^D. ^71 B^lg #(112)(HI^, OlIM m 

o\ ^^7:\^Ei ±xm m~ z^o\-~ ^x[m ^tm 4^ s^d. oiuji, ^^ti-^»-(n6)^ eig #(112) 

^lOil ^XhM D^ ^E|5}-^ LOCOSdocal oxidation of silicon) m2.^ ^''gtJ- 

D. ^'J\ 7I5.I-(102) H AI-x-IICHI^ OIDI ^^^^ ^^^\Q\ 2«Q. [CfEhAi. E^lg #(112)011 AH^^ 

±J}m S^ti-^^^AI 37:l-S ±Xm ^^m^ 4^ 21D. B 4'AI0ilQ1l [[f^ ^»-^CHIA-i~. LOCOS 

#0! O^e^^ Dig # ^ICfil ^i^£|CH. LOCOS #01 E»-AIZ^01I Em^:^^ ^^1' <^ ^^H^. 1 
m[ Sx|2J x-lEllf# tf^^Ai^ 4= ^D. 

a^:?L B 4'A|«|(Hj [[fe ^^SOilAi^, m^X^?} SI02 ^^(104) $|(HI E-lg ^••^••01 ^ ^S-B 

SI e^lg y\B0Q2m ^AI-M n ?|Oil AH^ ^^EI^ ^A^^^E-I ^Til ^ei^^- 4= ?xo. 

[B-2. XilH^'AIOll] 

A-i|43E LHAI A1|51£^ XII 14^' A| Oil (HI ^^25^1 ggSOID. A1I43S01I £A|^ ^ l-QL BTEj, Big SI 71 
B m\ ^^X\^E\m ^«t]-D, ^. AIS ^EIS n-^ ^d^^ #(204) SI Eaiei S(206)# p-^ B-ig 
Si :?!5.i-(202)2J 53 ?IOil ^^^IQK S£t}. 2^(210)^ DIM #(204.206) Ami2i S 

^Oil tHStl-^ S^Oil :?l5i-(202)^ SB ^lOil ?ilO|M ^>'th^^(208)g 7HIHo^0^ ^^*j-D. 01 M^HAl 
^E1^ n-xl^ MOS ^2h:;^|>:.e10ID. nO\^ it2h5|(2G8)S SiCtS 0| = CHA|IL, ?ilO|^ 2^(210)^ 

QHg Si^^ OI^Oi^lD. 

nw. Aii44EEaii EAi^i 51 ^01, sicb^j i92|(2i2)e ^r(202)iih TiiojM 2^(2io)2j SB mm\ ^ 

Til ^iSeJ-EF. D§011. Ail45£0il 5EAIS21 ^OL (212)2J ^jtiJ iSOll 0F^5^ Dig SI 

^^(2l4)e ^^tlD. 

nw. SI ei-(2i4)i iiiij^i^s oiig^i-oi aef^ ^§ ss^oiiB fe^:^ ^^d. aii46£^ d\mm 

2J^H mg S^Oll t^g^l Si ^^(216)# DEI-B 510ID. 

Ds^^. l^x|(101)M AhgtfOj, A1I47E01I £A|^i ^ l-QL E^lg ^^^^2J :7h^^ ^ 

^ s^oj ggo^j ^^ei- gH^pQ^i;^-! iAF QllUAlM i:>^ Ne HM(218)01I 2j^H ^3°|(212)IIh 
SI ^^(216)2i y^x^\ K^m E^AmO. Ne ^Af^ Si ^^(216)IIF ^^^•-(212)1 ^^U^^ Sj^oj SISD 

Bj°H^, Ne ^J}^ ^A[J[ Ol^OiS ^011 OIM#01I B^tm S^D. Ail48£01I SAI^l 21 l-OL 

GlEiti- ^Al-Oil Si °^(216)G| gl^i IgbHt^M Big Si ^^^^(220)^^ S£^^D. Oltffl, 
53011 bim^ ^35|(212)SJ B-lg ^^^^^^ ^H^D. 

Big Si ^^51(220)1 n-^ M^eS ES^I-OI, A1I48E01I £A1& 21 ^01. n-^ Si ^^^^^S S 
^^£tD. D^OIL ^^71 n-^ E^lg ^^^^(220)2] S^Oll >1IG|M m[^{22S)ll[ 7\\0\^ ^^^(230)^ ^i^ 
^2.^ S^ti^D. ££tl, DF^H^ AFge^Ol. Big Si ^^°^(220)2i 53^ p-^ M^P^ 

iSuhOl, EEIIEI #(224)21^ ±± #(226)M ^^t^D. Olg #g AFI?! gl(self 
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aligninent)tl01 ^SS!Q. 01 B^IIOil 2J5L BSS Si ^^{ZZQm p-xH^ MOS M^Jl^EV^ ^^^O. 
DgOlL Sift §2J 135|(232)e S3 SSIOfl ^^SHIK 3^, 135|(232, 212)2J £JthS ^ 
M# i^eil^iog (HISoKM, 5^ ^(contact hole)SAi£J 7lsl ^^Sol-S 7H^M SStj-Q, DgOll, Oil 
M MS, ^^QI&SJ ES^ UHi!#(234)# §3^^(232)°! mi\ SSOII E5t^ 

4^:?itJ- ui-^ ^OL s ^AioiicHi [CfM ^"-soiiAi^. :?ie(202)2i ^§ ^icHi Ei-is mm i!^ 

^^^^ ^ 5iQ. ££^H. 7IEH(202) Zl Til-ilKHI^ OIDI ±M7[ ^S£ICH EMS # 

SiGt 13^^(212) ^lOil Big ^S^m SS^*" 4= S^HS, 3»S! :i7;HHl SiOiAl :?1&(202)(H| ^ig^ ft: 
»M 3 9I(HI Aug Saa^ ^Til ^ElAlg ^ 

EH7LK W5IE(HI EAIS 21 ^OL :7|iK202) ^lOfl ^4^7W2i AH^S rirT^H 31E I^te^HIK 01 

[m, A1S ^gSio^ ^^Et^ AHSS ±XK:^1151EI>11A|^ 27H21 p-jc||y MOS M?HX|^E1):?f 

Si ^^°^(220)(H1 CU-BFAI, OIM :4r7^fe LOCOS# ^E|#m AhguW SHE gO|-^h7il 

Al^ ^ 2iQ. a iXhM MI^SF^ STiUl E^^^HXIH S^Ei^F tf^^^CK 

^AlffllCHlAI^, d^^^^ EMS Si ^'■°i(220) LH^(HI n-^ M^MM ^S^FSAIEJ-, 0131 

M Si 21(216) E^ Si ^'■(214)21 LH^^ SiCK DIE! ii-^H^E, ;qi50E S 

;g|51E(HI EAIS 37:m ^Tim mB^2.^ aiiS- ^ 

[B-3. AlllS^AlOIll 

4^:?itj- 21 SOI, SI ^•'(214)(;;il45E)m ^Jft^-^l^iog M7\^m S\ °| (2I6) (;;il46E)g ^^tl Cl-g, Ne 
^Ah Hgg :?hUh01(A1l47E) Si ^-gg Si (220)£^ ^^.^^i'Q(Si!48E). E^^ X1!45EW! EAI 
^ Si ^^(214)2J S3 mm Ne 2:^:2:^ SAFHOi EMS ^ Si^HS, 01^ 

Si °l(214)# AfEHxiog XilTi^hOt XIKSEDil EA|£! BIS Si ^•■ei-(220)e S^t^EK S-?11^ 
Aill4^Aimi2i SAf^hD. 

[B-4. TJillG^'AIOtll 

21 SOL 37^1 01-M^:^ii E^ Qlg Si ^^(214)M ^Stl i:|-g(7;il45E). Ne ^Al- hM^^ ^Af- 
oFOI jgi 15^ A! Ml [HI AM SOI EMS ^'■^'■H^ ^^^tiCl-. E^L A1l43EaiI EAI^i ^^7^ ^CHI, 

y\ ^^^1(100)1 Ammo\. oms^ si ^'^m §set(2i2) ^ioii «g^F^ ^akhl Ne ^mm ym 

01, §3^^212) ?|Oil EMS Si ^^^^S ^^%^ ^ 3^, EMS Si ^°^m ^^^2.^ My\t[ 

01, XJ|48E(HI EA|E! EMS Si ^^^^(220)g E»-71l^ 4^:?! Tilll 5^ A| Oil 2J S^SI- ^Ahul- 

Q. 

lB-5. 7:ill7^'A|01l] 

Iil52E LHAI XilSOE^ JII17^A|01I(HI [Cj-S ^-^^ SSEOICK X1I52E(HI EAIS 21 SOL 3751, 

CVD m\ Sia^ OI^OiAl^ :?l5|-(502) ?l(HI OhM5^ E^ QMS Si ^^e,^g ^^SLL ILw. ^ 

y\ ^t\{m)m M^tm si ^^^m Ne ^ai- hm^s 2:A\t\Q\, s\ ^'^m (loo) 301 13011 h: 

^tlEs ig gisj BIS Si ^•■51,^(504)^^ «^^^*^Q. ife*"?! §-7:1(100) CH^iOII 

§A|(101)M AhgohOI, Ne£JA^ Oj-MSili Si ^"^m iAhoraAl II2ie 71^(502) ?I01I SS-AI 

?1 EMS Si ^^^^(504)# S^^' 4= S^CL 

D^OIL ^^71 EMS Si ^^°^(504)2J a3M mtmt[0\. 73I53ECHI EAIS 21 SOL LOCOS 

#(506)1 ^^tl-Q. 3^, 4^7! LOCOS e(506)(>il 2]^! Ai^ ^EIS EMS Si S^(508, 510, 

512)^ S^CHI P-^ E^ n-^ ^^MGI ^^^1-01, ?;il54ECHI EAIS 21 SOL OIM EMS SI ^"^^ 
S«(508, 510. 512)1 P-^ E^ n-^ &^Xi\ S^^thClL 

ILW. ?;il55E(HI EAIS 21 SOL Sia^ >1I0|^ ;^^t^^•■(514, 515)]1|- CMS SiBJ TilOj^ ^1^(516, 517) 
m 4^71 EMS Si S^(512, 510)2J S30il ^^^.HIL QeOiL OIM TilOlE <M-t|-°[(514, 515)nF 
>ilOIM 3^(516. 517)1 U[:^a^ Al-g^hOI, ;^ll56E0il EAIS 21 SOL EMS Si S^(512, 
510)011 S3^^^E1 n-^ ^ p-^ g^Ml <y^5jog ^gt."-D. 3 S1F,EMS Si 3^(512, 
510)011 ±^ Eai3 #01 2^2^ ^SSQ. 

DsOlL m7^W EAIS 21 SOL EMS Si ^^^^ S^(508)HJ 531 fll2lt^ S3 ¥^011 SiOL,^ §3 
^^(526)1 tlSt^CL nm. S-Xl(101)M Ahg^hOI, MSS^m EAIS 21 SOL S3:2^^Ei Ne ^1 
X\2] Hll ymO. OIUH. SiOtej ^3^''(526)01l 21oll SolAI EMS Si S^(508)E^O| ^ 

EH^io^ iMSCL gJAh ^^P^, t^:'H^ (111) 301 53^^ ireElE^ HHtJ^S EMS Si2j ^ 
E7f 3(111)CHI ^^t} ^SSCL 01011 CCfEL EMS Si S^(508)^ SS 

HHt>f(lll)OI 301 53^^ hiMElE^ SIS EMS Si #(530)2:S ^^^SQ. ^, EMS Si ^•-°»-2J 
S^(508)2J ^S bHl^OI ^^^SCL SiH g35|(526)S^ DI-r^^^EIOi 2^A^7|- OI^OIAIAI ST^ 

S^(528)^ CMS ±X[7[ ^xll S^OIQ. t^S, IS UHti^Oi ^^^S EMS Si #(530)011^. mm M 
01, {liAl^l- ^xlSCL 7:iI59E01l EAIS 21 SOI, Sia^ ^3^^(532)1 ^^^1 53CHI ^^t} 

CL 01 ^3^'-(532)^ 4^71 13^^(526)1 StmCL QsQlL ^'?\ ^3^''(532)^ ¥^1 <:!!^-^l^ 

OiiSefOj 5E-ij^SAl°l 71^1 ^tS^h^ :?H7M ^^tj-Q. aeOIL Olll M3, S^DIh^J es^ 
bH>5#(534)M ^3^^(532)2J 5^^1 iEt^F^ S3 mm\ Eit.^ ^, 01 UH^^(534)m ^^^H^ 
X]\7\t\0\ §it[^ ^^^^S ^Xm ISfS-CKaiBOE), 

4^71 B71I01I 21 oH, AiS Q^S IS HHtfM 3>^ EMS Si AHSOll 2J$H EMS SI e|54>(504) LHOll 
CM0S(528) ^ ^l^Ai(536)7^ ggS ^«SQ. •fef?! CMOS (528)1 EMS SiS (100) 301 
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Ugmh^^ HHt^EI^ ^f-SWI. ^MM ^iSsfe B^IS Si^ (111) 301 

§ mvm ^T^m e-is si lh^qii ^xi^i :^xm ^^^u ^ siD. 

LK H ^AiMiwi [[fM a'-aoii sioiAi^. 91S0I OFy sioi, m\ B^s si^^ oi^mg ^s^- 

^ siQ. ^, 01 was 71 5011 cH*i- Tsumm J\mm sr^D^ oia# 

(B-6. 7;1M8^AI0II] 

^^I^l^i- U[9Jt ^01. CVD eOil Hj^H 7!£K502) ?ICHI OI-Mi± QIS Si ^"^m ^^tl" SI ^^e^ 
^ ax-lll Ne ^AFhM^S iAh5|-0|, 3 S^OI (100) 301 53^^ in^ElE^ glS E^ 
1§ Si ^•■^»-(504)S^ ^^l-^Q (J;i!52£). tlE. SAI^! 31 ^GL U[:^B. M^m 

□^^liXH(540)l SSOil ^^tt Ne £J7:F hM^S ^Ahu^OI. CMOS:?|- Si Ne £J 

x^ ^ms.^ Ai^M^o^ iAh*i-a. oioii cp-ek cmos:?^ s^ei-oi (loo) ssj Egi ?>s g-^g 

Si y|°'-(542)^^ e&EI^ ^J-^, Qe S^(544)^ OhgS^ QgS Si ^•^''S) g^i ^^EH^ 

»ii84'AiMicHi ^'^^ MM^Mmi mE ^'^2\ ^A[iy ehh ^, ^^t.^ e^^s 
Si LH^oii Ai^ cm um-si^h ^gunt^^ i;>^ ±x[7[ ^xi^ ^afm m^'u ^ 

[B-7. fllig^AIOIIl 

Mb2^^, B ^-S^ XiM9^AI01l(HI lUB B^g ^^§-x1 LH^^ BQi^ QEHdl g3 

EoiQ. 01 ^odo) mmi s-xi (loo) lh¥chi ^g&D. oi ^cioii s^oi 

A1^. ^^A[J\{]2)7[ XIX|CH(712)# mn Hg EilOj ^(702)011 Hg^lQK ££^^ I^h^ EIIOI M(706)^ IQg 
EI!OIM(702)0il °JtH &^7h^oh7]| AlAj^QK Gl EilGie(706)°J 2E1(710)(}1I ^ 

oil tIS ^^£1^ ^B^(7QQm Hg^lCH, ^3^(708)^ tl^jOli [l>EF 0I§1.ID. 01 E^ 

QIGIM(706)2| ¥JHM ^S^h:?! Hg aiOIM(702)]lF ^Mtm. 2 

XHM ^^eh^ ^*t>^CHI CH^H 4^^^Ch ^AH :?IS(11)S ¥:^H ^ICHI ^OiaCK 01 7\B0\)^ 
71(12) D[d\m ^Oj^EK 

xn ^^fl 2:jh^ 4=^ ^^vm &M7|(12)(hi ch^h 4>^[h ^af^ek oioii im. iJi 

^ 7H^^AI ^»-A|-7I(12)°I ;H^Ofl HI^H i;^^ m\\ ^2:^ 5^ 

^'jm ^QiM A^gt^^ s^, sii 642011 2ai^i ^ ^01, duilii^ 2?!^ (720)m ^blt^ e^g 

m-Ei. ^gS-x|(IGla)M Ahgti-^gMI Hlll-Sjog 4, oiq^ A^:7| □QLil^ ?1!^(720)^ 01 S 

^'^a(2)^^¥Ei u^tf ^A^Ei^ 01^ ±mm ^eh^ 2^^^E^. ^ii652^ mnum ?iii5(720)CHi 

^oH 01^ hMGI S^EI^ ^'■EHM LhEI-yi 7H^'^2G|EK U[niim ^^(720)^ ^'B0\\ 2\n. 012 

(12f) ^eCHIAI ^EH^ ?>^Eh. [EfEhAi, ohAh!?! (12f )2 0|B1z.i- ^^H^ [P-g ^ 

EHM ?>^EF. ^^71 S^xIdOO, 1G1)CHIA12h □l-^.^^hXI^. 012 hM2 (I2f) ^xjOilAi 71'2J £J 

hM^^ ^^i-^iEI-, 7\Ba])B ^^Ah7l(l 21)011 Ai ^W^i SiAl- ^^(726)IiF SAl-S 

^B(724)^^ ^Af^iEK a|-AF7|(12f )2J gAI-^'-^. OIM 27hX| ^gSJ SAh ^»tfOI E^lg 

^*-7l 7IE-(11)M 2:#2J >iEa'Q^| -^^ei- uHfrf(728)H^ ^Ai-*^:2^^, E^ t^^^ ^A|-S 

7IS(11)g 5Ah^^ 4: SiEK EFAI ^^11, -^^71 &X|(l01a)M AhgSH^AH. SEh chgg «h 

°ie ^ siEK 01^2 715^(11)^ ^01 ^EEj'oj oh^to^ s^Q^ fj-g mi ^ 

^1 sSI-gOiQ. OlUjj. 4^7! 7I£^(11)2 Ei-Aj 5|-Lf2J ^»t,f(728)M im ^A|-t|01, B^g ^'"^^Gl ^Eh 2 
ag^^ ^^^lEK Ei^OL BQi LH¥Oil ^Xj£l^ ^^S^Xl^ Hg Eil0lg(702) LH¥01I ^1-^EI~ 

E^s ^g&xicHi 2\m Bsm :?eEi°s. §ci2j =^2.y[ E^^^ac^. 

[B-8. X-1I20^'AI01I1 

Xil662^ B ^'S2:J ^11 20^' A| QDOii tClg E»-^g ^"^^ ^SS^xl LH^QD ^xlEl^ oi-A|-7| XjXICH^ 
:3H^^g^^ L^EI-B g320|EK 0| ^X[J\ XIXICH^ (804)011 ^ofl ^W7|(802)2J gE^l t|?371-s 

^hTll XIXI^I-^ t]-^. 31 b^OK808)^ AlEi-Oll ^xl^ 2 EhE El A| (806)011 ^oH El-E^e tlS7F^m>1l 
AIXItl-EK 4^71 31 bimKSOS)^ Kl:i:^(81G)01l 2Jtll ^i^t^^S ^S^EK ^'-^l 3§ bmK808)^ ^ 
[l>BK ^^A|-7I(802)^ tiA|(804) ^^j^ t|^I^^EK H UK ^Wl (802)BJ Sj-Aj-Soj SAR»- 
e 7F ^shtl-Eh 01 gxlOll JIISEj^ aWI(802)^ ^^A|-3(H1 CHtl 2Ah^'-01 S^^^ 4^ SiEK 01 Oil 
[[fBK :'H2J ^^xie Ahgu^Ot DS*^ ggUHt.^ S,' Ig^^M E^Sg ^^^^1 ^^^^ ^ SiEK 
E^^^^ §EH°J Big 373|g^S ^^^^ 4^ SiEK 

E-l^U, E^^' 71EKn) $1011 E|-°rt]- ^EH^ E»-^g "^'^m s^g^^ ^g^- ^ 2iEK 01^ S^xi LH¥ 
Oil 71^(11)01 ^^^EiOl §B EF^^^ Big ^^^^01 ^^1 4^ S17I UHSOIEK g^EIS Kl 

:^^B(810)2J MQ\tiSi^/H. ^§2^ 3Ah^^g ^Aj ^gW ^ 2iEK 

[B-9. ?;il21^A|01l] 

;^il672^ B ^-S^ 7;il21^AlQ11011 [LIE E»-lg ^^^^ ^^&xl LH^OIl ^xlS "W! XIXi[H(902)^ 
e LEF3 S3201EK 0! uhApj XI XI CH (902)^ ^ ^?1^ tl^i ^^El^ ^^7W^ G^°^(904)e 
^yithEh. A1^ EFE &.W7I (906a-9G6f) 2|5|0| 0^^^(904)21 dB^OII g^^^EF. 4^71 ^^2J 

a^A^7l (906a-908f)^ 7l5i-(lt)D1I ^Am^ SAf g^21 4^ SA^^IOI Al^ Q^?il Sg^'EK 
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[B-10. ^il22^'A|0||] 

52s Bgg ^'sjog gxi2h 01 s eAioii ^^tsth^ §-*i a^mi sign <i o,q 

[B-11. 123^'AIOIIl 

Itl 'Srilcl"'"""" " 

H ^'Aiwioii [[Fg sxioiiAi^, 2t siei^oi Aig 3ia°s, ?ioii ^'°im ssspi schl An 

gJ|^4=^Q^a^LK 3HeiO| eS(1114)s SfZ^SJ JHEI^ LH¥S SsSjog 

9I(HI e^§ 4. oiQ. 

tl^litCK tl2!ir^ ^^EV\- LHS-^ TillOl^CaiSADCHIAl 71l<y-£!Q. 

mm 4: siQ. 

!(i2io)CHi sjoii sws mm o\omm uehhs s^i iiiss sseipf lh&s flioi¥(i2i2)s 

X|0i^(1212)S 01 Aise^Ei mm OIOIAII ^^Sra 7\B(\\)^ ISBHtfl 

2.^21 ggaHt.fs ash^ 5I-711M ^sswi 

[B-13. Sn25^A|DII] 

7ie(11) 5SSF3A1 7\Bm aXh hM^S ^AhSI-Ol Om^^ CHS Si 

M sssh^ g^iCHi A^ssa. oi g-aoiiAi^, 9^A^7|(I2):'^ xixi[H(I304)i us 
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tl2i:?|-^Eh Ell 01^(1306)21 tl^AlOlL 3 m\ ^^i :?I5.K11)01 tlS&Q. :?ie(11)l tl2Al?1 3 
D, tJ-ffi, ^IS-dD^J tlSAlIHI &A^:?l(l2)Sy- :7IS(11)2J ^Km21 ?lxl71- [Q-EfAi, OlEith ^ 

oiM §^^01 

«I72E^ Mm ^Q^J E El-M ^AlOIIM TH^'^^^^ UEh^H SBSOIQ. 01 BQ= ^^X^B1 Al:^^ 

^CHIAI 7IEKn)2J x-lEIM ^tSo^S^ ^^EiDI, ^'7\ &xl (100)£h ^1,^1-01 MgSa. 01 ^dOll 

Ai^, xlEll' :?ie(ll)2J il37h^t^ E1101M(1310)°J ?a¥l}il feeiQ. ?;il?2^^ A7W9\ 

:?is(ii)oi HHxi£i UEfyi ^oiEi-. DIM yiBmo^) m\M. mm mo\. mi2^2\ 'a' ^ixioii ^ 

oi :;)i5hDh ojx^ 51Ah&Q. 2^ ?lxl A' LHAl '0*^ g^SEh. 

ti^y^^ti EiioiM(i3io)oi e^^^s 3°, ^1x1 -A"! g^ufe a- 
^^m s^nh e^gm^h ^aioii stusQ. uehai ?ixi "b- lhai 

•D' ^^ZIOII SiOlAi^, 9J-g:?l-^ °»-01 SSElOl ^»^iS°l-0| St^SEK ££tl, :?1S(11)^ St/S i^lxl 
•A'OIIA-J "D'^ CCI-El-Al, ^xl A'QilAi 'D'^ 3^^^^ Al>^ii2| 

y\B{\\) m\ a-^s ^"-^^e ^^m- 4= siek ^ti. 'a oiiai ^ai- h 

ms.^ 5EAH ;?^^£^ 4^ts^^ 4^ siEK [[i'E^A^, flivitoii sais Bam A[mm^ s^oii hi^h 

B^S EH^ 4^ 2iEK 

[B-14. Xil264'AIDIll 

X1173JE^. s Till 26^ Al Oil Oil CEf^ B^S ^^S-^I LH^Qil ^xl£l^ MM BQM JW^^Si^ 

UEfy SB^SOIEK 01 S^EHOilAI^, H LH^Qil e.l-S:?fr^ 3^1 ^ 
M{\^\2)7[ ^ai 4^EHM ^A|l5^^Ai 7HElg7| (1402)£J 5^^D^i sl^li^h^mTll S^^&Eh. CKUi, 01 

^E-1^ Ai:i^^^g ^Hi^ra fe^7i s5:i(ioo)CHi ^mt\ mmy^Q. 

¥^H(1412)^ (1428)011 °J^H tlS ^^^O. 

^'71 ^^^y^^ ¥7;H()412)^, m\ LH¥ m0|^(14l6)2K 'slS^ISCHI 21¥ ni- 

0|^(1414)£K BZ^ #Oil ?lxlt.»- nF01^(1418):?}- ^xl& 3# ?>^E1-. OltHI [[>EK 

^XH(1412)^ # AmiCHlAi ^Hg^Fr^OII CHtl 3^2^ HHS 3^1 ^^tlEK Et.^ 

(1 420)21- HHP^(1426)^, ^BlAl^C^I ?I^H. 5121 ^'ai¥XH (1 430. ]432)e 7HJ,m 

0\ ^'?\ ^^^7[^ V^H(1412)Dii sis ^f^^hTll lEj-SCh. ££tt. AIS Jig E1I0IM (1404)^ Hg 

xmt[^ ^^^i^OAosyjy ^iH(i4i2)2i lh^oh ^"-s^'ei-. aissai ?\^t^^ :?ie(n)^ 

Al^ Jig Eil0|^(1404) ?10il ^OlAim, AISM 7[mt[7\ ?lt^ B1E1(1408)^ A|S Hg E110|g(1404)2J 
T^ISOil ^xl^lD. 01 3|E1(1408)^ 7\B0^)^ ^£^51 B^A\9\7\ ?|tll ^fiOll CaBl^ ^ Si 

EK AIS Bg E-llOli(1404)^ "^g^l-r^i S2 ^7:H(14t2)2i tISOil [LFEF tlStlAl Hg^i 
Q. 

^^g::^!-!^ ss-=?(i420)^^Ei iif-oi^(i4i8)£i- lh^ irmi^(i4i6) afoichi 

mm\0\. ^^E7[^ ^AF^(1422)^^E1 :?15.K11)21 %m ^AF&EF, ^^gGl Ol^CH 

21 (1424)^^E1 21^ uh01Z(1414)£^ 11-01^(14)7) AmiOil 

IE Ef^ SS, my\ SSS MOi:?!-. Ol BHM SSM eShuhOI HH^^(1426)S^E1 
HHeSEK ^^?\ ^XH(1412)M m^Mtl2,^m, 7\B{\\) ?I(H1 :l:g2j ^^Bj-g a^oCT ^ 

^ SiEK 715.^11)01 tl2!ElAl ST^HS, S?:!- ^A^M SS-AI^IAl Sr^^SAIS 

^s-Aii 4: siEK iifEfAi, ^HO^j g-ig ^°^m L^^ ^m^s.^ ss^*- 

[B-15. ;^1I27^A1D111 

j;il74E^ s «-«oj Xi|27^'AlDll(}il [Q-E Bgg ^^^^ ^«&x|^ ^3Eg :?H^'=^2:S UEhtf geS^Ol 
Ef. 01 1.^x1^, ^il69S011Ai £Al^i g-xlSh OF^f^raS. 27H^ ECR OI^^^^S (ia]4a. 1204b)M ^Hl^h 
EK B ^AIDIIQII CCfE S^xl^J ^S^, 27H^ ECR 01^^»-ah -j (iao4a, 1204b)^^^E1 ^•"^El^ 01^ 
^£ ^H^^^ ig^h^ 7;i|Oi¥(1502. 1504)M ^xlz^ soil ^EK OlM 7;ilOl^(1502, 1504)^ 

^7H^, ^il^£5 2J\\2^ EC^ 01^g-45S(iaD4a, 1204b)2| XilOiuhOI. Oj^^'^^^^^^Ei 

g^EI^ 01^ ^2 ai^g gOl^FTIl 5|^t^^^ ^ 2iEK :?I£K1U ^IWl HS^Sj eig 

u|oj-g Sl'g^— S ^os* -4 SiEK 

[B-16. Xil284'A|01l] 

^il75£^ B ^••S°J Xil28^»AI01l01l LLFE B^g ^^^^ ^^^^X|°J ;H^'=^H^ QE^y^ gE^^2□l 

Eh ^ll74£011Ai EAia g-xlEF □^^^:?^7;|g, 01 S«£ EE*!- 27H2J ECR 0|g^''aS!(iaD4a, l204b)M ^Hl 
t_^E^. 

B ^AlMIDll [CFS Sxl^J ^gs, 2;H2J ECR OIS^-^S(12D4a, 1204b)^^ 7l5r(ll)2j AhOlCHI Ojgg ^j- 
^Al^l^ yM'^:^^ HFOlOl:^ 3°fO| ejl^fiia^ gDil 2iCh. ^, dc SS" SS5l^:?L H^ilfS ^'^§1-^ 
RF 3a(1602)IlF SKig± gl^g ?lt^ g 1.^51^(1 6G4)°J ^mt\^, ECR 0IS^-4SS (ia04a, 1204b) 

(HI Ji^ut-M s^si£ tjsai SIS ^^ssEF. dc g^"- sstis^ dc asj(i606)]ii ii^niM xi- 

E^S^= 2i^Ei (1608)21 2|itlSS ^S^EK 

H^uh^j g^lh dcxi^^2j ^^Ig 1E1101(1610)2J Bt.^ A|^^ HHB(tlfne sharing)CHI 2|^|| 

27H2J ECR O|^^^^^(ia04a. 12G4b)01l ^-S-^'D. 012gS, ?}7\^ dc xjo^oj ^y^q^I 2J^a ^-^t/ 01^ 
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S ^'AlOllOfl [»e SxlOII 2{CHA|^, ECR 0|2^^as(l2D4a, 1204b)2f 715(11) Wm 01^1 7^^A|?| 
^ a^^^S HHDIO)^ Sg^^OI Si^hEieS, ST^h^J hM^I 73*^^01 V^'EO. MZmmi iHCHS 

SSSPI 9|o| 2?H2J dc EBtlS.7[ ^Xm 4=E SICK 01 g^(HI^, 2[Z|Sy ECR 01 S^^^S (1204a, 
1204b)(HI HhOIOri 7h^^ Si^HS, ^AtiZjM 2g 4= SICK 

[B-17. ?;il29^AI0||] 




2{Q. DC 2!S(I706, 1708)^ ^Ah (1702, 1704)2^ 7IS(11) AhOKHI U'H ^Xl=!a. 27Hej ^W1702, 

1704)^ SEiEioi, 2!7ha ssroi ^g^ag 4 Sia. 

mm mo\, ^aki702, \m)2.y7\B0\) mm .ti[o\o\± 22,^01 o\sm y^ty^ 2!7^El^ 

S^, Hl^ AI*f«OI *f^^£!Q. Cl^^l, 01 SxIWIAI^ 27H2I ^AK1702, 1704)011 °!7h£l 

^ m\0\^ 3?,^ amOl AIS ^gsjo^ ^ 27H2I ECR 01=^^45 3 (1204(1, 1204b)°l 

Om im, 7I5(11)?I(HI t^§§ e{°|g sm^og o.q^ 

1. AFStHI 9I(HI :t§ Mg£l DhMii ^'■^f Qgg efe^g Qg, 'ggaCH 

awsF 5 Sim sAhSFaD ^gog cfgg Hfsfoj ^sa^a. 

3. mmmi 2^□IAI,:fe^7l t^^^A^ MOISSMS SS« OI^ ^^45S2K ^^71 0|s 

4. lEhZOh S^4^g^^e.^^S^ :i:§ 3§t^7^ gOiUXI IgSf^S □IS^^ ^£ 

i. fll45f(HI 2i01A1,&^7| 7hii= §g« y[^?i 5g ^g^e oh= BIS e,^S|-^«g^S. 



§^tr 6. X^|5i.^0^| SiOIAI.iy^l M&S 7h:i:M ^SSh^ £Jrt2J SAHfs ^►^l ISs ^«&h= 
S!AHf S aXUFSa 5fS 2§ ^S^S Big ^^5,^ ^^uvg. 

g^tJ 7. j;-||4t^0il 2i01Al,4^7l ±m g^S 4fS(HIA1 7f:i; &^EH2! 7^i&^ 11§ ^«5^^ SrirP 
5t.>«Kll, ^71 7f^5J ^71 4f7| y[±& S°! 3fi ^g^S Sh^ Big ^gWS. 

imife iy^s^isvsiiiwA4' ^-^ ^'"'^^ 

2t ssa.'-s. 



10. II|4t^CHI 210iAl,fe^7l 7f^°J ^71 SJU°1 g! W&m^ ^71 S E^a£J2h 4f7l 7IS 
AWISI §S(HI bH?:IEI^ e^Ah7101l °iU SOiAI= ag°g ol^ Big ^ggfg. 
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^ sis 01^012 5jg m^2.s. yj 

g:?tJ 18. 71>; g^g Aiesj ^A^5^^ gj SAf^^BOII SiOiAl,4^:'| AISM g7|5J 

g^tJ 19. ^^1011 ei'Hj eis eig ei-sf s^a^acni sioi 

MVb Um SI 5!=d Mi^Sitrf-ltiAl?!-!?! mWs 

E^^h^ BTiiM ^dift m^s.^ ^s^'-s. 

g:?*^ 20. 7ie ^IQil lirg M^ej ^^^^^ ^-^^Fi^ ^^^i e^g ^•-^l ^^^^SOII S'DI 

aS^eh^ Big lH£J MS. US iftfg mSL7[ ^>,oj ^ggoji ^^^j 

HHt^a Qgg e|9f^ e^g eie^og 3=hohS ^d|*f 2!# SSH^ SIS eig e^ei 

22. 7i\\9%m SiCHAI, 4^:71 ^h^I^oi 31^ sgog g-^g e^o^ . 

gqitr 24. Jiiisswii 2ioiAi,4^:3i ig g§s &^s(niAi ^HEJ m^m sssi^ a^ig 

Itfs ^}M%§%%'Si^ °" ^'^^ AKJIMSMg SS OlS^^aaOII 2|«H 21^ 
g^tJ 26. Aiesj Eraagg 7hi SHS ^A^S^b S iAfSxIDII 2i01A|.^:7| g^S^b *^ 

r«ll.gfS%%litMs^''A\?if5f2P«?,T'Ssl3 Sell lI'VMt; 

g:?*f 27. X^|26t^0^l SiOIAL^"-?! ±3i.ig 4f7l iJM i^^JJSI^g gHUI?! &^7I EhafiBM 4^71 g 
g^tJ 28. 5^L^°I g ^45S[HI °JSH gg e/AhAI?!, igSJ ^4=°! gJAH.^'^^ A|g 
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Oil ^^H Ij^ S^Oil HHxItJOi ^^:?| ^4^^ «]-AI-A|?1 g^ 2tS01l [Q- 

g^tr 31. fli3otroii ^o\M.^'y\ B^A^^B^, 1^^:?! «iie.uF:7i£F 7is awisj g2j sswi 
iratiDi g ^3!oi a^£hi a^;7| go, 5sthoi, flusjApioii 2j^H m 

^ S iAFS-xl . 

^^tr 33. :?H^ ^ ^-^"^JCHi ^oH g^^i ^WAI?! SAI-^^*^^^ AIS 

AhA|?1 4^71 g2J ^jtSCHI CU-BI- 27:hS^^S ^•"CHEI^ ^ ^-^oh^ XiM^Wi^IEK 

9L^^ 7^AI□1 ^4^^ ^^d- Oi ^^AhAI3^^ ^4^^ ^^P^^^Ei E|-^'fi3CHI 

^^t^ 34. AIS^ E|-^iS# ^AhSF^ a' ^AhS-x|(MI 2i01Ai.ife^7| SSoh~ 

^>,oj HI «»^ABO}^^ Ah:?! ^^^SOll 2jtH ^i-AI-A!?!, ^4^2i :ig2J £JAf^^^f2:S 

El->llfi3^ g# ^AhW 4= SiE^ Sh^ ^4^^ ^J-AI-4^E!-M ^HIohDl ^^A^4:E^■ 

Z|Z|^, Z|Z|-£j A.7j HI "►■AHojo^, oj^ji Ah^i 2| moj g^Q^i HHxItlOl S# ^^A^A|?^ 

2J gtSH.^ S^^Ai ^A^EIE^ M2^A[7\m =^m[^ ttS.fe"-?! g^AFS-xl^ ^•■^l :i: 
^1 ^Al-Sll. 

g^t>»- 35. :^i!34t^01l S^CHAi.^»-:?| S]'Ah4^B ^^'^ ^'71 M]^A[J\^[ 7\B A|-0|2J ^ ^SOi| ^ 
xlEICH S2J y^tfm Sl^l-^ inS4^eM EH ^Hl^i- ^S^^ sl-^ S ^M^^n . 

^^t^ 36. :?H^ g ^^H «rA|-A191 ^4:^ 2jA|-^^tl^^ A|g 

^ Ei-3i!i9m ^Ah^-- 4^ m~ ^^A^s-7:lo^l ^o\Ai.^'7\ mm ^WAi?t S2j 2t« 
mL^ mm eh a|Ai-Ai?i 4^:71 ei-3«£95:j se^ ^ehhj s^(hi ti^ ij^esAi sai- 

37. ±^ E^IS ^•■^'■m ^'S^rl-^ %^^m S!01A1.(a) 7ie ?|CHI ^^71 ±^ OF 

M^::^ EF^g ^•■eie ^^^f^ e?ll2|-.(b) ^^71 o|q^| q^^.^ ^^51-^ &?ii2K(c) 

71 DF^H mmm {^^^^^^^ M7io[^ E^7II^K(d) ^^71 4:g IStF 0I^|-2J ^^oilAi 

^il7iS ^^71 U[^^ ^H2l^^ Ahg^FOI, t.^^^' 4^71 "1°! LH^tHI Ai^ EhM 

%m 7hS- ^'iE7|- g ^SSCHI 4^^»^i- ^^t=f^^^Ei, ^•■71 ±^ i^fflEilH g^7| 

Ai sr^ AlCHiL-iAi 71-^ mm ^•■71 7ie(Hi ^Ah^h^ ^hi^^ m^^^ 

— 1 c3 o c=> t=f ■ 

S^t^ 38. ^113?l^l}^| 2i01Ai.ifer7| (d)DliA-j ^^71 mm m%^m ^tl-A17|^ 4'-7| B 

(b) LHAI (d)M O^eia 4^t»tl-2:S/W. 4^7I ^•^^•^e ^4^ lgliHt>^S S:"-^ BIS^S >MEH^ 

^^^^F^ ^m mm2.^ E^^g ^'^^ ^g^'-s. 

39. E^1S ^^^^1 ^Sefe WgOil S{01Ai,(a) 715 m\ fe»-7l M^'^J OF 

s£~ Ei-^g ^^^M E'-7ti2h,(b) ^^71 ^i[Hi n[±^ mmm B7\mAc) ^ 
71 n[^^ mmm ^iitiof^ e7iiEh(d) ^^^^^ ?;ii7i5j Ah^ji ^^.^ ^^h^^^ 

OlgaraAi ^^71 (Hlg^^01, 7ie ^ICHI ^SS^M "^^TI^SAi ^•■71 ^'^m ^m^^^ M7i 

E^7112K(e) &^7I 1^2J Igih ^£ Olul-^ ^^OIIA-i. ^^EIOIS 4^71 E^lg ^^^^ LHDilAI 

AiS EFM ^^i^e ^EE7|- 7FS gg^Ojl 4^^E" ^*t/^S¥Ei, '^»-7| ±^ M§°J :::iffl 

EiHg ^£:7|A| miUAl 7F^ gjg &»-7l 7l50il iAh^F^ 37111 7Ult.^ 31 ^S^S 

40. :i:g 112i E^3g ^gth^ ^'•StHI 2!01A1,(a) 7ie ?|Oil ig lg2J 01-15:^ 
EFlg eieie ^^^^ E^?II^K(b) ^^71 ig 1§°J ggth ^SEOI^ra ^^OIIAI, ^^EIOI^ E^ 

g§ u»-°t-LHCHIA| A1S Cl-S ^»tfl 7FS' gE7|- ^4^^ Ig^Oil 4i3ioi m^2.^^E\. 

^g 11^ ^fflEini ^£.?\x\ Taoiiuxi E1I12J 71-^ mm ?\Bm ^Am^ B7\m.(c) 4f 

71 E^TII (b) G!^(HI ^•'71 ^ItHI Dl-^ll M^'l ^^ol-^ E^?11^^.(d) ^•"71 U[:^^ mmm {^^^^2:^ 

01, ^•-71 ii^^^s ?:ii7im^ E^Tiii ^Hitr 21 ^s^s gfe E^3g ^^'^ s^^^s. 

g^t^ 41. ^g lg2i e^g a^Eie ^•-^(HI S^OiAi.(a) 7i£!- ?|CHI ^g 0|-15ri: 

Eh^g ^•-^•-1 ^g5h^ E^71l2K(b) 4'-7l E^:^l (a)M 4:t«th^ SE^ E^71l (a) ^^71 ri:g 
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gqitf 43. m\ mi^j a^eia -^^t^^ S!oiai,^si 
m am 71501 ^AhEiEs uis)- oig^es ^uit^ as ^g^s ei^ bi§ ^^^^ ^«§xi. 

i g^t^ 49. 3ig qiig 7\B mi ±m mm2\ ess ^'°im ^ss^ ssmi sjoiAi.ag 

g^*^ 50. 7IS *ioii ±m mm2i e^s e^e^g ^ssh^ &«oii acHAi.efs 7h:ig ssskdi 

'4 3« S§ la Si III ii%¥=§miri%''#lf™%lll^^lll IS 11 

S LH2J A1S Lm ^hS'- ^£7h s^oj g§3(n| stf^SVEl, &^7I i 

§ Miej :iiHE1ijS fe'^?IAI 7HCHIUAI ^'71 7I5.KHI iAhSf^ iAh4:9g ^ti\ 

EIgS a^?IX| T^IIHIUAI ^4^2J 7^r^; ^lEKHI ^^2,^ ^EAhSh^ ^^2J iAh^^B 

^4,2, iA^^£^2| s^#fe^EHS ^HSj^S fllOl5h= 7HIOi4=Bg ^dl*^ 51S ^9^^ Sh 
^ ess HfE^^^S^xl. 



: 
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g^tf 54. 7i» ^loii ±m mmsi smm ^^'m ^ssh^ 2jchai,qi2^^45S!£j ois 
2*1011 gziEi ^xn qiuism, SSI 31 g lh^j ais chM ^j-^ ^ 

^«3F^ £Ji2J SXHf SCNIAI SICH STIUfSD ^vs sgog g^^ ch^g Hi-of 

S5^= £!7;np S01IAI 51 [H s!»eaa ty^ e^s ss«>g. 

f m Is jf^ii,!!*!^', %'m%%\'iwsi Iff ^*iiis ^ 
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